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USING  ONLY  0.02  lb.  of  Pentasol  Xanthate  per  ton  of  ore,  and 
equally  small  amounts  of  secondary  reagents,  the  Hoge  Mill  at 
Nevada  City,  California,  is  recovering  95%  of  gold  values  by 
flotation  from  ores  previously  considered  unprofitable  to  v/ork. 

With  an  initial  capacity  of  50  tons,  the  Hoge  Mill  Is  hand¬ 
ling  85  tons  per  day,  operating  as  an  all-flotation,  sulphide 
recovery  plant.  Ore  feed  is  composed  principally  of  native 
gold  imbedded  in  granodiorite  and  finely  disseminated 
through  base  metal  sulphides  of  iron,  lead  and  zinc  which 
total  about  5  per  cent.,  with  pyrite  predominating.  Pentasol 
Xanthate,  made  from  Sharpies  Alcohols,  was  found  to  exert 
such  positive  action  that  all  gold-bearing  constituents  of  the 
ore  are  floated  under  rather  widely-varying  pulp  conditions. 
Variations  from  $8.00  to  $66.00  in  heads  have  occurred  in 
one  8-hour  shift. Tailings  values,  however,  have  been  stable, 
averaging  $0.60  for  a  nine-month  run. 

The  Hoge  Mill  is  the  first  In  the  Nevada  City-Grass  Valley 
District  to  use  a  small,  all-flotation  plant  of  modern  design 
for  gold  recovery,  and  results  show  the  eminent  practicabil¬ 
ity  of  flotation  for  recovery  from  gold  ores. 

Sharpies  Solvents  Corporation  manufactures  a  number  of 
Amyl  Alcohols  for  the  preparation  of  Xanthates  for  flotation, 
including  the  Pentasol  Xanthate  used  by  the  Hoge  Mill.  They 
are  In  wide  use  throughout  the  mining  world  for  recovery 
of  various  ores,  such  as  oxidized  lead  and  copper,  native 
copper  and  gold  values.  Upon  request,  we  shall  be  glad  to 
send  samples  of  Sharpies  Alcohols  and  of  the  commercial 
Xanthates  made  from  them. 
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Bunker  Hill  '&  S u  1 1  i v a 


Light  Mitchell 
Diamond  Drills 

With  two  Light  Mitchell  Diamond  Drills 
— a  No.  10  AIR  (for  underground)  and  a 
No.  11  GAS  (for  — and  Mitchell 

''ready-set”,  ready-to-use  bits,  the  Bunker 
Hill  &  Sullivan  Mining  and  Concentrating 
Company,  Kellogg,  Ida.,  has  drilled  very 
lllllllllll^^lllllllllllll^^  extensively  in  prospecting  and  blocking  out 

No.  10  AIR  Light  Mitchell  Diamond  Drill  in  Bunker  Hill  &  OTP  hoHlPS  ITl  lt<s  IPfld-yinP-^ul VPr  nrOnPTtipQ 
Sullivan  mine.  Regular  mine  opening  provides  ample  operating  UUUICS  HI  ll»  ICdU  Z.111V,  MlVCl  piUpClllCb. 

space  for  this  sturdy,  light-weight  machine. 


Under  Complete  Control  of  Mine  Management 

and  geological  staff,  this  Mitchell  equipment  has  been  operated  by  ordinary  mine 

labor.  As  an  official  of  the  company  states : 

“The  light  Mitchell  drills  and  “ready-set”  bits  have  been  com¬ 
pletely  satisfactory.  We  consider  them  regular  mine  equipment.” 

For  Large  or  Small  Mine,  as  Well  as  The  Prospect 

Light  Mitchell  Diamond  Drills  and  "ready-set”  bits  provide  the  most 
economical  method  of  underground  exploration.  Initial  investment 
is  small  and  costs  are  low — less  than  $1.00  per  foot,  average,  on  num¬ 
erous  installations.  A  high  percentage  of  reliable  core  is  secured, 
which  facilitates  accurate  estimating  of  ore  reserves  and  the  formation 
of  economical  development  plans,  at  not  more  than  10%  of  the  cost  of 
a  small  drift  or  cross-cut  (and  in  one-third  to  one-fifth  the  time). 

A  request  to  our  nearest  office  will  bring  information 
that  may  assist  in  reducing  your  development  costs. 

CHICAGO  PNEUMATIC  TOOL  CO. 

(General  Sales  Agent  for  Mitchell  Diamond  Drill  Co.,  Ltd.,  San  Francisco,  Cal.) 

General  Offices;  6  E.  44th  ST.,  NEW  YORK 

Associated  Companies 

Canadian  Pneumatic  Tool  Co.,  Ltd.  Consolidated  Pneumatic  Tool  Co.,  Ltd. 

757  St.  Antoine  St.,  Montreal  Egyptian  House,  170  Piccadilly,  London,  W.l. 

rm-5  Sales  and  Service  Branches  all  Over  the  World 
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Modernization  for  Profit — 

One  Road  to  Recovery 

ONE  of  the  major  probems  of  business  recovery, 
to  which  the  NRA  is  beginning  to  turn  its  atten¬ 
tion,  is  how  to  lift  the  capital-goods  industries 
out  of  the  doldrums  and  revive  industrial  buying  of 
equipment  and  machinery.  That  this  phase  of  recovery 
is  essential  to  a  return  of  substantial  prosperity  is 
beyond  dispute.  The  present  is  a  capital-goods  depres¬ 
sion,  and  the  ultimate  way  out  of  it  is  through  a  re¬ 
vival  of  the  capital-goods  industries.  Current  economic 
literature  is  filled  with  evidence  that  there  has  been 
relatively  little  decline  in  the  volume  of  consumer- 
goods  purchased.  Even  during  a  depression  as  severe 
as  this  one,  we  continue  to  feed  and  clothe  the  popula¬ 
tion  and  to  provide  them  with  fuel  and  other  creature 
comforts.  But  though  wages  be  raised  and  consumer 
purchasing  power  be  increased  as  necessary  prelimi¬ 
nary  steps,  recovery  cannot  go  far  or  be  long  sustained 
without  including  a  revival  of  industrial  buying. 

The  subject  is  of  direct  interest  to  the  mining  in¬ 
dustry  and  to  the  makers  of  mining  and  metallurgical 
equipment.  For  the  products  of  the  mines  find  their 
outlets  mainly  in  capital-goods  manufacture.  Con¬ 
fronted  with  rising  costs  of  labor  and  supplies,  metal 
producers  will  face  the  necessity  of  reducing  other 
costs  and  bringing  their  plants  to  a  high  pitch  of 
mechanical  efficiency  through  the  use  of  modern,  cost- 
reducing  equipment.  Hence  both  groups — metal  pro¬ 
ducers  and  equipment  makers — have  a  common  interest 
on  the  road  to  recovery.  And  that  common  interest  can 
be  expressed  in  three  words — modernization  for  profit. 

Except  for  gold  mining,  which  is  unique  at  the 
present  time,  there  is  little  prospect  of  new  enterprises 
in  the  mining  industry.  Hence  the  equipment  manu¬ 
facturer  cannot  depend  on  expansion  in  non-ferrous 
metal  mining  for  a  market.  He  must  look  to  the  re¬ 
placement  of  obsolete  or  inefficient  equipment  with  new 
machines  that  will  pay  their  way  in  more  economical 
and  profitable  production.  Nor  need  he  greatly  fear 
the  possibility  of  throwing  many  men  out  of  employ¬ 
ment  by  an  aggressive  selling  campaign  to  substitute 
new  macbines  for  old.  Few  operations  in  mining,  mill¬ 
ing,  or  smelting  are  performed  by  hand.  But  better 
machines  and  equipment  operated  by  the  same  number 
of  men  can  reduce  costs,  increase  recoveries,  and  im¬ 
prove  products  to  the  ultimate  benefit  and  profit  of  both 
producer  and  consumer  of  metals. 


Modernization  for  profit  is  not  a  selfish  program  on 
the  part  of  either  the  producer  of  metals  or  the  maker 
of  equipment.  It  is  a  challenge  to  progressive  manage¬ 
ment  on  the  one  hand  and  to  aggressive,  intelligent 
salesmanship  on  the  other.  In  urging  it  upon  the 
mining  industry  we  are  not  arguing  for  increased  pro¬ 
duction,  but  for  the  most  economical  and  profitable 
operation  of  existing  facilities.  There  will  be  plenty 
of  time  to  plan  for  future  expansion.  The  problem  of 
the  moment  is  to  s^jeed  the  day  of  recovery  for  the 
capital-goods  industries.  Modernization  for  profit 
points  the  way. 


The  Gold  Situation  Continues 
Much  of  a  Situation 

The  new  gold  regulations  prescribed 

by  the  Secretary  of  the  Treasury  under  the  re¬ 
cent  Executive  order  relating  to  the  sale  and 
export  of  gold  recovered  from  natural  deposits, 
whereby  the  miner  receives  for  his  gold  the  prevailing 
world  price,  less  expenses  incident  to  sale  and  ship¬ 
ment,  have  done  much  to  ameliorate  the  conditions 
with  which  he  has  had  to  contend  since  the  country 
departed  from  the  gold  standard  last  April.  Without 
attempting  to  discuss  here  all  of  its  many  economic 
advantages,  the  suggestion  is  made  that  the  next  step 
in  granting  to  the  gold-mining  industry  the  full  benefit 
of  the  world  price  for  its  product  should  be  further 
rulings  authorizing  the  sale  of  gold  to  the  mints  at  the 
world  price,  the  metal  thus  acquired  by  the  govern¬ 
ment  to  be  added  to  the  country’s  gold  reserves. 

The  aforesaid  arrangement  would  avoid  the  present 
deduction  made  against  the  miner  for  expenses  in¬ 
volved  in  selling  and  shipping  his  gold  abroad.  Also, 
payment  in  full  for  any  gold  presented  to  the  mints 
could  then  be  made  promptly,  whereas  under  current 
circumstances  final  settlement  for  gold  sold  abroad  is 
delayed  until  the  governmental  authorities  have  re¬ 
ceived  by  mail  a  final  statement  covering  the  transac¬ 
tion.  Moreover,  gold  sold  in  the  domestic  market  for 
use  in  the  arts,  industries,  and  professions  would  be 
paid  for  at  the  full  world  price,  rather  than  at  a  figure 
which  includes  a  deduction  representing  the  expense  of 
shipping  and  selling  gold  abroad. 

In  conclusion,  attention  is  directed  to  the  words  of 
caution  that  Mr.  Edward  H.  Clark,  president,  Home- 
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stake  Mining  Company,  and  Mr.  P.  R.  Bradley,  presi¬ 
dent,  Alaska  Juneau  Gold  Mining  Company,  offer 
elsewhere  in  this  issue.  Present  circumstances  sur¬ 
rounding  gold,  obviously,  cannot  continue  indefinitely; 
in  fact,  prognostications  as  to  when  stabilization  of  the 
major  currencies  of  the  world  will  be  effected  seem  to 
be  the  order  of  the  day.  Most  of  these  predictions  lie 
within  the  period  of  the  next  six  months. 


Rock-Drill  Bits 
As  Cutting  Tools 

CUTTING  a  piece  of  steel  while  it  is  hot,  by  a 
saw,  is  regular  practice  in  a  machine  shop;  and 
hot  milling,  as  it  is  called,  by  a  revolving  tool 
with  cutting  edges,  is  commonly  employed  to  remove 
the  “fins”  that  form  on  the  face  of  the  edges  of  a 
forging.  Application  of  hot  milling  to  the  steel  used 
for  rock-drilling  purposes,  however,  is  a  comparatively 
new  development,  designed  to  supplement  the  work 
of  the  ordinary  sharpener,  which  then  functions  pri¬ 
marily  as  a  forging  shaper,  with  decreased  perform¬ 
ance  demands  and  lessened  duty. 

When  hot  milling  was  first  employed  in  mine  shops, 
on  the  Witwatersrand,  the  steel  when  in  the  sharpening 
machine  was  merely  “upset” — a  smithy  term  to  desig¬ 
nate  the  stubbing  of  the  end  of  a  piece  of  hot  metal  by 
hammering.  The  wings  of  the  bit  were  formed  subse¬ 
quently  by  milling  out  the  clearance  grooves.  Present 
practice,  however,  except  in  regard  to  very  small  bits, 
favors  forging  in  the  usual  manner,  thereby  lessening 
waste  of  steel  and  effecting  an  economy  of  time,  for 
forging  is  a  quicker  operation  than  milling.  The  hot- 
milling  phase  of  the  process  is  therefore  essentially  a 
finishing  operation. 


A  New  Metallurgical  Plant 
Enters  the  Industry 

SINCE  the  first  of  last  month  the  mining  industry 
has  been  the  richer  by  one  new  lead  refinery.  This 
plant,  modern  in  every  respect,  has  been  erected 
at  Midvale,  Utah,  by  the  United  States  Smelting, 
Refining  &  Mining  Company.  As  mentioned  in  the 
detailed  description  that  appears  in  the  news  section 
of  this  issue,  the  new  refinery  adjoins  the  company’s 
lead  smelter  and  flotation  plant,  with  which  units  it 
provides  means  for  converting  crude  ore  to  refined 
metal  in  what  might  be  termed,  for  want  of  a  better 
description,  “straight-line”  procedure.  This  arrange¬ 
ment  has  many  operating  advantages,  as,  for  example, 
the  conveying  directly  of  molten  metal  from  the  smelter 
blast  furnaces  to  the  refinery  for  final  treatment. 

Erection  of  the  refinery  is  noteworthy,  particularly 
in  that  the  decision  of  the  company  to  proceed  with  its 
construction  at  this  time  has  given  employment  to 
many  workers  sorely  in  need  of  such  assistance.  Exact 
appraisal  of  the  project,  however,  as  an  instrument 
relieving  unemployment  is,  of  course,  impossible,  for 
not  only  have  local  workers  benefited,  but  also  those 
required  in  various  capital-goods  industries  to  make 
the  materials  and  equipment  which  comprise  the  plant. 


Bift  the  most  significant  aspect  of  this  new  refinery 
would  seem  to  be  the  vision  of  management  responsible 
for  its  erection  in  these  days  when  such  undertakings 
are  most  uncommon.  Courage  and  confidence  in  the 
future,  besides  strictly  economic  requirements,  were 
undoubtedly  important  factors  in  the  minds  of  those 
sponsoring  the  project.  A  clue  as  to  the  soundness  of 
the  judgment  involved  may,  perhaps,  be  had  in  the 
fact  that  the  company  has  earned  a  substantial  net 
profit  in  each  of  the  last  three  years,  with  earnings  for 
the  first  eight  months  of  the  current  year  indicating  a 
total  for  the  twelve  months  which  will  exceed  that  of 
more  than  three  and  a  half  million  dollars  for  1930,  as 
well  as  the  lower  total  for  each  of  the  next  two  years. 


Salute  to  Nobel 
At  Climax 

IN  THIS  MONTH,  October,  falls  the  hundredth 
anniversary  of  the  birth  of  that  eminent  Swede, 
Alfred  Nobel,  inventor  and  successful  manufac¬ 
turer  of  dynamite  as  a  commercial  high  explosive.  The 
importance  of  this  feat  should  not  be  minimized.  Had 
dynamite,  that  potent  agent  for  industrial  and  social 
change,  never  been  created,  the  development  of  the 
continents,  based  primarily  on  the  large-scale  ex¬ 
ploitation  of  mineral  natural  resources  and  a  new 
ability  to  break  and  move  rock  quickly,  would  have 
proceeded  at  a  vastly  slower  pace.  As  a  labor  saver  in 
the  fields  of  mining,  construction,  and  demolition,  dyna¬ 
mite  wrought  magic.  It  reduced  to  a  small  fraction 
of  the  former  figure  the  time  required  for  the  com¬ 
pletion  of  great  tasks.  It  made  practicable  what  had 
been  virtually  impossible.  Incidentally,  it  brought 
Nobel  wealth,  enabling  him  at  his  death  to  provide  the 
prizes  for  achievement  that  bear  his  name. 

Per-capita  consumption  of  metals  is  often  used  as  a 
gage  of  present-day  civilization.  With  dynamite,  Nobel 
made  the  major  group  of  metals — iron,  lead,  zinc,  and 
copper — relatively  plentiful  and  cheap,  facilitating 
thereby  the  advance  of  the  industrial  age.  After  more 
than  half  a  century,  the  process  still  continues.  As  an 
example  one  may  cite  molybdenum,  once  scarce,  but 
now  to  be  had  in  steadily  increasing  abundance.  Im¬ 
provement  in  mining  science,  including  greater  effec¬ 
tiveness  in  the  use  of  explosives,  is  here  responsible. 

It  was  for  the  production  of  this  intriguing  metal 
that,  only  recently,  in  Colorado,  what  is  probably  the 
largest  blast  ever  set  off  beneath  the  earth’s  surface 
was  exploded.  The  story  is  told  elsewhere  in  this  issue 
by  the  men  who  did  it.  In  the  mine  referred  to — that 
of  the  Climax  Molybdenum  Company,  on  almost  the 
very  summit  of  the  Rockies — over  350,000  tons  of  ore 
was  broken  with  a  single  shot  of  55  tons  of  dynamite, 
and  another  half  million  tons  is  expected  to  be  won 
ultimately  through  the  caving  thus  begun.  Without 
high  explosive,  the  100,000,000  tons  reserve  at  Climax 
would  for  physical  reasons  be  so  much  waste.  Without 
dynamite,  the  orebody,  containing  as  it  does  less  than 
1  per  cent  of  molybdenum  sulphide,  would  be  economi¬ 
cally  unworkable. 

This  huge  blast,  which  doubtless  recorded  itself  on 
more  than  one  seismographic  chart,  may  fittingly  be 
regarded  as  a  salute  to  the  great  inventor  in  the  cen¬ 
tennial  year  of  his  birth. 
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The  Dust  Problem 
And  Silicosis 

Notable  evidence  of  forward  thinking  in 
connection  with  the  health  of  workers  was  ap¬ 
parent  in  the  attention  given  to  dusty  atmo¬ 
spheres  and  silicosis  at  the  Annual  Safety  Congress 
and  Exposition  held  last  week  at  Chicago.  The  gen¬ 
eral  subject  of  dust  and  silicosis  warrants  the  close 
study  of  mining  executives  in  the  United  States,  per¬ 
haps  more  so  now  than  at  any  time  in  the  past.  A 
case  in  point  is  that  of  a  contractor  driving  a  three- 
mile  tunnel  who  recently  had  more  than  400  silicosis 
damage  suits  filed  against  him  that  exceeded  $4,000,000. 

On  the  basis  of  statistics  presented  in  the  1929  Fed¬ 
eral  census,  a  total  of  62,268  workers  has  been  esti¬ 
mated  as  exposed  to  dust  hazards  in  metal  mining  and 
milling  operations  in  this  country.  Whether  compara¬ 
tively  few  or  many  of  these  workers  contract  silicosis 
rests  largely  with  those  directing  the  mining  industry. 
Other  countries,  principally  South  Africa  and  Canada, 
have  found  it  expedient  to  take  extensive  precautions 
to  protect  workers  in  this  respect.  Prompt  action  here 
of  a  similar  character  would  seem  advisable. 


Bromine  From  Sea  Water, 

And  Metal  Losses 

At  KURE  beach,  about  twenty  miles  south  of 
Wilmington,  North  Carolina,  a  commercial  plant 
L  for  the  recovery  of  bromine  from  sea  water  is 
being  erected  by  the  Ethyl-Dow  Chemical  Company, 
a  new  organization  formed  jointly  by  the  Ethyl  Gas¬ 
oline  Corporation,  of  New  York,  and  the  Dow  Chem¬ 
ical  Company,  of  Midland,  Michigan.  Construction  of 
the  plant  follows  thorough  experimentation,  dating 
back  to  1925,  and  the  operation  of  a  large  pilot  unit 
last  year  on  the  site  of  the  new  plant.  The  process 
to  be  employed  involves  treating  sea  water  with  enough 
chlorine  to  convert  the  bromides  in  the  water  to  free 
bromine,  which  is  blown  out  of  the  sea  water  with  a 
current  of  air.  This  bromine-laden  air  is  then  brought 
into  contact  with  a  soda  solution,  the  bromine  being 
absorbed  to  form  a  concentrated  solution  of  bromide- 
bromate. 

Neither  the  Ethyl-Dow  plant  nor  the  details  of  the 
process  that  will  be  applied  have,  in  themselves,  any 
particular  significance  for  the  mining  industry.  But 
tl’.e  broad  aspect  of  the  project,  the  treatment  of  large 
quantities  of  a  solution  for  the  recovery  of  compar¬ 
atively  minute  amounts  of  a  valuable  constituent  (the 
bromine  content  of  sea  water  is  seven-thousandths  of 
one  per  cent — that  phase  is  highly  important. 

This  successful  development  of  a  commercial  rnethod 
of  abstracting  bromine  from  sea  water  was  preceded 
by  many  years  of  painstaking  effort  that  failed  to 
reach  the  desired  objective,  and  the  achievement  con¬ 
sequently  lends  encouragement  to  the  thought  that 
similar  endeavor  will  undoubtedly  enable  metallurgists 
further  to  reduce  soluble  mill  tailing  losses,  particularly 
in  the  instance  of  the  gold  contained  in  solutions  going 
to  waste  in  the  cyanide  process,  and  of  copper  lost  in 
the  tailing  solutions  from  precipitation  plants.  Evi- 
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dence  that  advanced  practice  of  this  character  may  not 
be  remote  is  indicated  by  results  that  have  been  obtained 
by  Dr.  Colin  G.  Fink,  at  Columbia  University,  which 
show,  for  example,  that  gold  to  the  value  of  one  dollar 
can  be  recovered  by  electro-metallurgical  methods  from 
sea  water  at  a  cost  of  five  dollars.  These  methods 
when  applied  to  sea  water  have  not,  therefore,  the 
practical  value  of  the  aforesaid  bromine-recovery 
process.  They  do,  however,  hold  much  promise  for 
the  early  profitable  treatment  of  the  aforesaid  gold 
and  copper  solutions,  with  their  relatively  higher  con¬ 
tent  of  the  constituent  sought.  In  such  refinements 
apparently  rests  the  metallurgists’  opportunity  for 
effecting  further  improvement  in  the  economic  recov¬ 
ery  of  metals  from  their  ores. 


Metallurgy’s  Debt 
To  Faraday 

AT  ITS  CONVENTION  at  the  Century  of  Prog- 
ress  Exposition  in  September  the  Electrochem- 
ical  Society  paid  tribute  to  the  memory  of 
Michael  Faraday.  A  more  appropriate  choice  could 
hardly  have  been  made,  for  the  important  electrochem¬ 
ical  discoveries  of  this  distinguished  British  scientist 
date  back  exactly  one  hundred  years.  With  his  two 
laws  of  electrolysis  he  removed  electrochemistry  from 
the  realm  of  mysticism  and  placed  it  on  a  firm,  scien¬ 
tific  basis ;  he  developed  its  mechanism,  and  presented  a 
satisfactory  nomenclature  for  the  phenomena  involved. 

The  importance  of  these  discoveries  to  the  metallur¬ 
gical  industry  is  clearly  illustrated  by  the  fact  that  about 
ninety  per  cent  of  the  copper  made  today,  all  of  our 
aluminum,  a  large  percentage  of  the  zinc,  lead,  and 
nickel,  and  many  of  our  minor  metals  are  produced  or 
refined  by  electrolysis.  Faraday’s  achievement  appears 
so  much  greater  when  one  considers  that  cheap,  large- 
scale  generation  of  electricity,  which  has  so  completely 
revolutionized  industry  and  society  during  the  last 
century,  is  based  on  the  principle  of  electro-magnetic 
induction,  another  of  his  important  discoveries. 

Love  for  his  science  caused  Faraday  to  reject  highly 
remunerative  work  when  he  felt  that  it  would  hamper 
his  theoretical  researches,  and  he  sacrificed  what  even 
today  would  have  been  considered  a  handsome  fortune. 
But  he  erected  to  himself  a  far  more  enduring  monu¬ 
ment  in  the  Royal  Institution,  where  he  held  a  profes¬ 
sorship  for  over  thirty  years.  Under  his  brilliant 
leadership  it  became  one  of  the  world’s  foremost  cen¬ 
ters  for  the  promotion  of  science,  a  tradition  which 
has  been  ably  maintained  to  this  day.  An  interesting 
side  of  his  character  was  his  systematic  and  painstaking 
recording  of  all  observations  and  experimental  data. 
Fortunately,  all  of  his  laboratory  books  have  been  pre¬ 
served,  and  their  presentation  in  book  form  with  repro¬ 
duction  of  His  original  sketches,  now  in  preparation, 
should  prove  fascinating  to  all  students  of  science. 

Throughout  a  long  life  he  exhibited  a  humility  of 
thought  and  a  simplicity  of  character  so  typical  of  all 
true  philosophers.  In  honesty,  openmindedness,  and 
tolerance  he  was  ahead  of  his  time,  if  not  of  our  time. 
Among  his  many  maxims  the  one  giving  the  secret 
of  success  in  scientific  work  has  lost  none  of  its  signifi¬ 
cance  today :  “The  secret  is  compounded  in  three 
words — Work,  Finish,  Publish.” 
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FUTURE 


P.  R.  BRADLEY 

President,  Alaska  Juneau  Gold  Mining  Company 


Eminently  fair  is  the  so-called  “gold 
ruling”  issued  by  President  Roosevelt  on 
Aug.  29.  There  has  been  every  reason  why 
gold  should  participate  in  any  enhancement  of 
value  that  changing  economic  conditions  might 
bring  about  for  metals  and  minerals  in  general. 

One  result  of  the  ruling  should  be  to  stimulate 
the  search  for  new  gold  properties  in  the  United 
States  and  its  dependencies.  Indeed  this  stimulus 
is  already  apparent,  to  judge  from  the  large 


number  of  gold-mining  enterprises  that  are 
seeking  financial  backing.  The  gold  output  of  the 
United  States,  now  less  than  200,000  oz. 
monthly,  should  see  an  increase.  There  have 
been  a  large  number  of  marginal  properties  at 
$20.67  an  ounce  that  will  now  be  able  to  con¬ 
tribute  to  the  production  total,  provided  they 
can  raise  the  necessary  capital.  On  this  latter 
account,  investors  j  rr  r'l  L 

should  be  cautious.  — tawarct  ti.  Clark 


i 


I 


The  present  market  price  for 

gold  is  analogous  in  many  respects  to  24c. 
copper.  Those  who  start  new  gold-mining 
ventures  based  on  today’s  gold  price  may  find 
themselves  in  the  same  position  as  those  who 
started  copper-mining  ventures  based  on  24c. 
copper.  The  same  analogy  holds  for  stock 
values — 24c.  copper  does  not  mean  that  every 
pound  of  copper  in  a  given  mine  will  bring  24c., 
nor  does  $29  gold  mean  that  every  ounce  of  gold 
in  a  given  mine  will  bring  $29  to  the  operating 
company. 

In  terms  of  our  dollar,  gold  is  bringing  a  most 
attractive  price,  and  this  fact  in  itself  will  direct 
much  interest  to  gold  mining.  However,  the 
future  is  full  of  uncertainties,  such  as  increased 


taxation,  increased  costs  of  production,  the  time  | 

element,  and  further  acts  of  expediency  and  \ 

necessity  by  the  Administration.  Furthermore.  | 
the  present  gold  market  is  one  outcome  of  the 
effort  made  to  restore  normal  economic  order, 
and  once  this  order  is  restored,  it  seems  a  fair 
assumption  that  the  dollar  will  again  be  at  par  k 
and  gold  again  at  $20.67.  ? 

Activity  will  be  stimulated  in  gold  mining,  but  . 
prudent  investors  will  hesitate  to  take  definite  ji 
action  based  on  an  indefinite  situation.  I  think  the 
real  benefit  that  will  accrue  to  the  gold-mining 
industry  from  the  present  situation  will  be 
increased  interest  that  will  endure  and  be  ^ 

effective  after  present  _  „  Rradlev  ^ 

conditions  have  passed. 
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Fifty-five  Tons  of  Explosive  in  a 
At  Climax,  Colorado 


William  J.  Coulter 
and 

IF.  £.  Romig 


Surface  plant  of  Climax  Molybdenum  Company  at  Climax,  Colorado,  12,000  ft.  above  the  aea. 
The  mill  is  in  the  left  foreground  and  the  aerial  tramway  to  the  mine  in  the  center. 
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Figr.  1 — Plan  of  Phillipson  level,  showing  outline  of  orebody. 


undercuts  were  arbitrarily  carried  up 
230  ft.  (vertically)  at  45  deg.  without 
respect  to  the  hanging  wall,  which  was 
encountered  only  at  the  north  end  of 
tne  undercut.  The  reasons  for  carrying 
these  cut-off  stopes  up  as  inclined  under¬ 
cuts  instead  of  as  vertical  shrinkage 
stopes  are: 

1.  The  ore  broken  was  immediately 
available,  whereas  in  shrinkage  mining 
60  per  cent  would  have  to  remain  in 
the  stope. 

2.  A  larger  tonnage  was  brought  into 
the  outside  line  of  chutes. 

3.  The  method  permits  a  maximum 

extraction  of  ore  with  minimum  de¬ 
velopment.  0 

4.  It  throws  more  weight  onto  the 
backs  and  speeds  up  the  time  of  initial 
caving. 

Area  Large 

The  area  included  in  the  shot  was 
approximately  425  ft.  long  by  150  ft. 
wide  and  250  ft.  high.  The  length  of 
the  undercut  on  the  No.  3  side  was 
200  ft.  long  and  on  the  No.  2  side  225 
ft.  long.  On  the  No.  3  side  the  ground 
was  green  and  soggy,  and  heavily  frac¬ 
tured,  with  the  fracture  planes  filled  with 
wet  talc,  so  that  large  areas  could  not 
be  opened.  The  undercuts  on  this  side 
were  carried  up  12  to  15  ft.  by  9  ft. 
high,  and  pillars  12  to  15  ft.  wide  were 
left  between  these  undercuts.  The  pil- 


drift.  Laterals  are  being  run  from  No.  1 
and  No.  3  drifts  on  100-ft.  centers,  paral¬ 
leling  No.  2  drift.  As  the  first  point 
of  attack  on  the  orebody  is  the  area 
between  No.  2  and  No.  3  drifts.  No.  3 
drift  has  been  extended  to  the  western 
limit  of  the  ore,  and  the  laterals  from 
it  have  been  well  advanced.  Geological 
information,  together  with  diamond 
drilling,  indicates  that  the  core  shown  in 
No.  2  drift  will  cut  out  between  the  320 
and  the  330  drift  and  that  the  latter 
will  be  in  ore  for  approximately  1,500  ft. 
In  the  laterals  to  the  west  of  No.  2,  the 
ore  will  decrease  in  thickness  until  No. 
370  drift,  with  a  thickness  of  350  ft.,  is 
reached. 

The  mining  method  used  is  a  caving 
system.  The  principle  is  extremely  sim¬ 
ple  and  involves  some  of  the  practices 
employed  at  the  Alaska  Juneau,  some 
of  those  of  the  Miami  Copper  Company, 
and  still  others  of  purely  local  develop¬ 
ment.  Limiting  or  cut-off  stopes  are 
carried  up  on  both  the  hanging  wall  and 
the  footwall,  a  horizontal  undercut  is 
carried  on  the  mining  level  40  ft.  above 
the  grizzlies,  and  the  ground  above  this 
is  undercut,  and,  between  the  hanging 
wall  and  the  footwall,  stopes  are  honey¬ 
combed  with  coyote  drifts  and  powder 
tees.  Establishment  of  regularly  spaced 
draw  points  on  25-ft.  centers  above  the 
grizzlies,  and  a  close  draw  control,  are 
essential  to  the  avoidance  of  unneces¬ 
sary  dilution.  The  ore  varies  from  soft, 
heavy  ground  requiring  timber  for  even 
small  openings,  to  hard,  strong  rock 
that  will  stand  up  unsupported  in  widths 


up  to  100  ft.  The  orebody  is  traversed 
by  fracture  systems  varying  from  small 
seams  to  large,  talc-filled  fissures. 
Although  this  fracturing  is  most  intense 
along  the  hanging  wall,  it  extends  into 
the  hard  ground  along  the  footwall,  and 
it  is  this  fracturing  that  makes  caving 
possible.  In  the  method  described  in 
the  foregoing  an  area  is  taken  along  the 
hanging  wall  which  is  forced  to  cave. 
This  initial  cave  acts  as  a  cut,  and,  as  it 
is  tight,  requires  more  development  and 
powder  than  subsequent  shots,  which 
are  taken  toward  the  footwall  and  in 
both  directions  along  the  orebody. 

The  Initial  Shot 

The  blast  of  May  24  was  the  initial 
shot  above  the  Phillipson  level  and 
formed  the  starting  point  for  future 
mining  operations  on  this  level.  The 
block  involved  is  in  a  small  area  in  the 
angle  made  by  No.  2  and  No.  3  drifts, 
and  all  of  the  broken  ore  will  be  drawn 
through  three  chutes  in  this  corner. 
Undercuts  carried  up  on  the  north  side 
of  No.  3  drift,  together  with  the  coyote 
drifts,  form  part  of  the  regular  cut-off 
which  will  eventually  extend  around  the 
orebody  on  the  hanging  wall.  By  length¬ 
ening  and  shortening  the  undercut,  ir¬ 
regularities  in  the  hanging  wall  can  be 
taken  care  of  without  changing  the 
direction  of  the  haulage  and  grizzly 
drifts.  The  undercut  carried  up  on  the 
east  side  of  No.  2  drift  crosscuts  the 
orebody,  and,  although  not  essential  to 
the  system,  speeds  up  the  caving.  These 


lars  were  broken  at  20-  to  30-ft.  intervals 
by  dog  holes  connecting  the  undercuts, 
and  these  dog  holes  were  used  to  serv¬ 
ice  the  undercuts  while  they  were  being 
driven,  to  service  the  machines  drilling 
off  the  pillars,  and  as  a  point  to  drill 
to  for  breaking  the  pillars.  Undercuts 
on  the  No.  2  side,  where  the  ground 
was  stronger,  were  carried  up  from  15 
to  25  ft.  wide  by  9  ft.  high,  with  the 
pillars  between  the  same  as  on  the  No.  3 
side. 

In  the  extreme  corner  made  by  the 
angle  between  No.  2  and  No.  3  drifts, 
and  starting  from  the  grizzly  level,  a 
service  raise  equipped  with  an  ore  way, 
a  man  way,  and  a  hoist  was  driven  up 
on  an  angle  of  45  deg.  until  the  hanging 
wall  was  reached.  At  this  point  it  was 
turned  back  and  carried  up  along  the 
hanging  wall  at  65  deg.  for  165  ft. 
Undercuts  on  each  side  were  stopped 
abreast  the  point  where  this  raise  turned 
back  on  the  hanging  wall  with  the  ex¬ 
ception  of  those  that  were  run  at  right 
angles,  these  latter  undercuts  being  run 
up  to  an  elevation  of  only  40  ft.  below 
the  top  of  the  service  raise.  The  lower 
part  of  this  raise  was  used  to  service 
the  undercuts,  and  the  upper  part  to 
service  the  coyote  drifts  and  through 
them  the  upper  parts  of  the  high  under¬ 
cuts. 

The  coyote  drifts,  4  ft.  wide  by  6  ft. 
high,  were  spaced  vertically  at  30-ft. 
intervals  and  run  in  both  directions  from 
this  raise,  over  the  tops  of  the  under¬ 
cuts.  On  the  No.  2  side  the  two  lower 
coyotes  were  run  through  to  the  north- 
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Figr.  2 — Plan  of 
undercats  and 
coyote  drifts. 


300  Grizzly  .? 

drif! 


ernmost  right-angle  undercut,  for  serv¬ 
ice  and  ventilation.  Powder  tees  30  in. 
in  diameter  and  12  ft.  deep,  chambered 
at  the  bottom,  were  drilled  at  intervals 
of  15  to  20  ft.,  depending  on  the  char¬ 
acter  of  the  ground.  As  the  coyote 
drifts  were  along  the  hanging  wall  and 
over  the  upper  limits  of  the  undercuts, 
the  powder  tees  were  drilled  on  the 
inside  only.  In  Fig.  2  the  layout  of  the 
undercuts,  coyote  drifts,  and  powder 
tees  is  shown.  The  first  coyote  level, 
indicated  as  “80,”  was  driven  30  ft. 
above  the  top  of  the  mining  level,  from 
a  point  about  halfway  up  in  the  hanging- 
wall  undercuts.  On  this  level  the  coyote 
drift  twined  about  the  area  to  be  brought 
in,  with  powder  tees  on  both  sides.  The 


shooting  of  this  level  followed  the  blast¬ 
ing  of  the  undercut  pillars  and  served 
to  insure  a  complete  undercut  of  the 
area  and  to  speed  up  the  caving.  The 
next  coyote  drift  was  on  the  130  level 
and  directly  over  the  ends  of  the  under¬ 
cuts.  In  fact,  this  coyote  broke  into  the 
undercut  in  places,  so  that  the  shooting 
of  this  level  actually  worked  in  conjunc¬ 
tion  with  the  80  coyote  to  insure  a 
complete  undercut  as  well  as  to  form 
a  line  of  weakness  along  the  hanging 
wall.  With  the  shooting  of  the  under¬ 
cut  pillars  and  the  80  and  130  level 
coyotes,  weight  was  thrown  on  a  w'eak 
back  approximately  150  ft.  wide  by  425 
ft.  long.  This  was  further  weakened 
and  caving  was  induced  by  shooting  in 


Fl*.  3 — Vertical  projection  referred  to  vertical  plane  throngh 
line  B-B  in  Fig.  2 


succession  the  powder  tees  along  the 
hanging  wall  in  coyote  drifts  160,  190, 

220,  and  250.  The  opening  made  by 
the  undercut  was  sufficient  to  take  care 
of  the  ore  broken  by  the  shot  up  to  the 
160  level  as  near  as  could  be  estimated, 
and  it  was  believed  that  the  shooting  of 
the  powder  tees  above  this  level  would 
shatter  the  ground  sufficiently  to  estab¬ 
lish  the  cave. 

In  making  the  shot  110,500  lb.  of 
powder,  5,035  ft.  of  cordeau,  and  6,350 
electric  blasting  caps  were  used.  When 
the  switch  was  thrown,  the  highest 
amperage  recorded  was  49  and  the  high¬ 
est  voltage  480.  Fourteen  delays  were 
used,  so  that  the  shot  theoretically  had 
a  duration  of  approximately  20  sec.  To 
those  on  the  surface  there  appeared  to 
be  three  pronounced  shots,  which  were 
credited,  respectively,  to  the  explosion 
of  the  instantaneous  caps  in  the  cut  holes 
and  slab  shots  in  the  undercut  pillars, 
these  delays  carrying  the  most  powder 
of  any  individual  phase;  to  the  blasting 
of  the  “80”  coyote  level,  which  was  fired 
on  the  ninth  delay  and  also  contained 
a  heavy  proportion  of  powder;  and  to 
the  blasting  of  the  250  coyote  level 
nearest  the  surface  and  fired  on  the 
fourteenth  delay.  At  the  250  level,  how¬ 
ever,  the  powder  was  400  ft.  below  the 
surface,  and  beyond  starting  a  small 
snowslide  there  was  little  to  indicate 
either  the  intensity  or  individual  periods 
of  the  different  shots.  That  the  powder 
was  carefully  distributed  as  to  proper 
requirements  in  both  the  powder  tees 
and  pillar  drill  holes,  and  that  maximum  ^ 

efficiency  was  gained  in  breaking  rock, 
were  emphasized  by  the  fact  that  abso¬ 
lutely  no  damage  was  done  by  concus¬ 
sion  in  any  of  the  workings  immediately  ! 

surrounding  the  shot.  An  electric  light 
on  the  grizzly  level  within  150  ft.  of  the  i 

shot  was  not  broken  and  was  still  bum-  \ 

ing  after  the  explosion;  2xl2-in.  planks  j 

used  as  grizzly  coverings  were  not  dis-  | 

placed,  and  the  barrier  pillars  on  each  3 

side  of  the  shot  showed  no  signs  of  shat-  | 
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All  main  headings,  which  are 
9x13  ft.  in  the  clear,  are 
mncked  out  with  this  slusher 
at  a  cost  of  less  than  $3  per 
foot. 


taring.  To  all  appearances  the  shot  was 
successful  in  every  respect.  At  this 
writing  approximately  150,000  tons  of 
ore  broken  by  the  shot  has  been  drawn, 
and  there  is  every  indication  that  we 
will  get  the  additional  700,000  tons  ex¬ 
pected  without  trouble.  In  the  drawing 
of  the  ore  to  date  no  powder  has  been 


cap  going  off  on  a  level  would  start 
the  cordeau  in  both  directions,  and  in 
case  the  cordeau  had  been  cut  by  a 
rock  jarred  from  the  back  by  previous 
shots,  the  caps  in  the  tees  on  each  side 
of  the  cordeau  would  pick  it  up.  Both 
the  cordeau  and  leads  for  the  blasting 
caps  were  housed  in  a  small  box  made 
of  lx4-in.  strips  for  a  length  of  12  ft. 
in  each  tee.  This  was  done  to  protect 
them  from  being  broken  when  the  tees 
were  tamped  to  the  collars  with  fine 
dirt  and  rock.  In  drilling  off  the  pillars 
in  the  undercuts,  some  of  which  re¬ 
quired  as  many  as  500  holes,  varying 
in  depth  from  6  to  22  ft.,  it  was  neces¬ 
sary  to  use  as  many  as  nine  delays  to 
insure  proper  breaking.  Cut  holes  and 
slab  holes  were  fired  with  delays  up  to 
and  including  No.  8.  The  holes  were 
loaded  with  three  grades  of  powder,  de¬ 
pending  upon  the  character  of  the 
ground,  and  each  hole  was  tamped  with 
two  sticks  of  clay  tamping. 

Series-parallel  connections  were  used, 
all  caps  being  wired  in  series  of  20. 
Where  the  arrangement  of  holes  and 
powder  tees  would  not  lend  themselves 
to  this  number,  extra  caps  were  wired 
in  to  bring  the  series  up  to  the  required 
number.  The  three-wire  system  was 
used  on  the  branch  and  main  leads,  that 
is,  the  series  wires,  or  the  branch  line 
wires,  in  the  case  of  the  main  lead, 


Table  of  Explosives  Used  in  Blase 


No.  of  Holes 

Pounds  of  Powder  Used 

No.  of  Delay 

Location 

or  T  ees 

50% 

60% 

Gel.  2 

Used 

Undercut . 

5,750 

15,900 

13,900 

10,650 

Inst,  to  8  inc. 

80  Level . 

23 

1,150 

450 

11,500 

9 

130  Level . 

25 

1,850 

1,300 

10,500 

10 

160  Level . 

21 

1,650 

1,900 

7,900 

11 

190  Level . 

21 

2,150 

2,150 

7,000 

12 

220  Level . 

22 

3,500 

3,600 

4,200 

13 

250  Level . 

18 

3,700 

3,000 

2,550 

14 

Total . 

29,900 

26,300 

54,300 

found  that  would  indicate  that  any  of 
the  holes  failed  to  explode. 

Three  grades  of  powder  were  used 
in  this  shot,  50  and  60  per  cent  gelatin 
and  Gelex  No.  2.  All  grades  were  sup¬ 
plied  in  both  12i-lb.  paper  bags  and 
Ux8-in.  sticks.  In  the  powder  tees, 
the  12i-lb.  bags  were  used,  as  it  has 
been  found  in  past  practice  that  the 
powder  in  this  form  can  be  loaded  more 
quickly  and  tamped  better  than  in  other 
forms,  such  as  5xl6-in.  sticks.  The 
charges  placed  in  the  various  tees  varied 
from  400  to  800  lb.,  as  did  the  grade, 
depending  upon  the  character  of  the 
ground.  With  the  powder  tees  double 
precautions  were  taken  to  insure  com¬ 
plete  detonation,  a  delay  cap  being  placed 
in  each  tee  and  all  tees  on  the  level  being 
connected  with  cordeau.  Besides  insur¬ 
ing  additional  detonation  given  them  by 
the  electric  caps,  a  more  instantaneous 
explosion  of  all  the  tees  on  the  level 
was  attained  by  the  use  of  cordeau.  The 
different  powder  tees  on  each  coyote 
level  were  connected  by  the  cordeau 
strung  in  series  from  one  tee  to  the 
next,  and  this  was  done  so  that  the  first 


are  connected  to  one  lead  wire  direct, 
and  the  other  lead  wire  is  carried  out 
to  the  furthest  series  and  returned.  The 
other  series  wire  is  then  connected  to 
this  return  lead,  insuring  the  current 
reaching  all  series  equally.  No.  14  wire 
was  used  on  branch  leads.  No.  6  wire 
on  the  main  lead  through  the  shot,  and 
No.  0  from  the  shot  to  the  transformers, 
which  were  located  about  2,000  ft.  from 
the  shot.  The  transformers  used  have 
a  capacity  of  375  amp.  at  440  volts.  .\11 


Loaded  train  of 
Granby-type  cars  at 
portal  of  Phillipson 
tnnnel.  W.  E.  Romif; 
in  right  center. 


wires  were  larger  than  needed  to  carry 
the  load,  but  were  chosen  for  their 
physical  strength.  On  the  coyote  levels 
the  powder  tees  on  each  level  were  wired 
into  two  separate  series  as  an  extra  pre¬ 
caution.  Primers  were  tested  when  they 
were  made  up  and  again  when  the  series 
was  wired  to  the  leads.  No  open  lights 
were  allowed  near  the  shot,  and  electric 
cap  lamps  were  used  for  loading.  The 
lead  wires  through  the  shot  were  not 
connected  to  the  main  leads,  or  the  main 
leads  to  the  transformers,  until  just 
before  the  firing.  In  addition,  there 
were  two  safety  switches  on  the  leads 
that  were  left  open  until  ready  to  blast. 

When  all  of  the  ore  is  drawn  from 
the  area  involved  in  this  shot,  approxi¬ 
mately  8  tons  of  ore  will  be  recovered 
per  pound  of  powder  for  initial  break¬ 
ing.  In  this  particular  shot,  where  an 
opening  was  being  made  to  which  future 
shots  would  break,  exceptional  care  was 
taken,  and  undoubtedly  more  powder 
was  used  than  was  actually  necessary  or 
will  be  used  in  subsequent  shots,  but  this 
was  on  account  of  the  importance  of 
having  this  first  shot  do  its  work  in  a 
manner  as  nearly  perfect  as  possible. 
The  amount  of  powder  used  closely  cor¬ 
responds  with  the  amount  that  has  been 
found  neces.sary  in  straight  stoping 
operations  in  mining  on  the  upper  level. 

Much  depending  on  the  successful 
outcome  of  this  shot,  every  possible  pre¬ 
caution  was  taken,  from  the  original 
planning  and  execution  up  to  the  point 
of  pushing  in  the  switch,  and  as  a  re¬ 
sult  indications  are  that  everything  was 
accomplished  that  had  been  anticipated. 

In  (iraw'ing  150,000  tons  of  ore  since 
the  shot,  some  big  rocks  were  encoun¬ 
tered,  but  this  had  been  anticipated  and 
provided  for,  so  that  the  secondary  han¬ 
dling  and  breaking  costs  have  been  re¬ 
markably  low.  From  the  three  chutes 
under  the  area  blasted  1,500  tons  per  day 
has  been  maintained. 

Ore  is  drawn  through  four  fingers 
above  each  grizzly,  spaced  on  a  draw 
center  of  25  ft.  The  grizzly  bars  are 
specially  rolled  sections  weighing  340 
lb.  to  the  yard  and  are  supported  at  the 
center  by  a  specially  constructed  beam 
weighing  720  lb.  to  the  yard.  The  open 
ing  between  the  grizzly  bars  is  3  ft 
Chutes  in  the  haulage  drifts  are  placed 
at  100-ft.  intervals,  and  each  takes  care 
of  two  grizzlies  spaced  at  50-ft.  inter 
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A  typical  chute  un¬ 
derground.  A  train 
of  twenty  Granby- 
type  cars  is  loaded 
at  this  chute  in  five 
minutes. 


vals.  The  branch  raises  from  the  chutes  with  Westinghouse  air  brakes.  1  he 
to  the  grizzlies  are  approximately  10  ft.  mine  run  is  dumped  into  a  750-ton  con- 
square,  and  the  vertical  distance  between  crete  bin  behind  the  crushing  plant,  and 
grizzly  level  and  haulage  level  is  60  ft.  the  ore  is  then  fed  through  a  chute 
The  chutes  have  a  6-ft.  opening  at  the  having  a  7-ft.  opening  at  the  cap  and  a 
cap  and  a  4-ft.  opening  at  the  lip  and  5-ft.  opening  at  the  lip  by  a  Ross  feeder 
are  controlled  by  finger  gates  operated  to  a  48x60-in.  All-Steel  Buchanan  jaw 
by  air.  From  the  chutes  the  ore  is  crusher.  From  the  foregoing,  all  inter- 
drawn  into  10-ton  Granby  type  cars,  ested  will  note  that  ample  provision  has 
fifteen  to  a  train.  This  train  is  handled  been  made  to  handle  large  rocks  and 
by  a  15-ton  trolley  locomotive,  and  both  that  no  serious  trouble  should  result 
the  locomotive  and  cars  are  equipped  from  them  anywhere  along  the  line. 


Hanging  Canvas  Ventilating  Tube 


Holes  were  drilled  in  the  roof  or  the 
back  of  the  tunnel  at  50-ft.  intervals  as 
it  advanced.  A  starter  steel  was  used 
in  a  stoper  for  this  purpose.  Wooden 
plugs,  of  the  design  shown  in  Fig.  1, 
were  then  driven  into  the  holes.  The 
driving  was  done  with  the  tool  shown 
in  Fig.  2,  which  was  also  used  in  the 
stoper.  A  lagscrew,  |x4  in.,  was  then 
screwed  into  each  plug  to  a  depth  of 
3  in.  Ten-gage  iron  wire,  stretched 
tightly  between  the  plugs,  was  held 
firmly  to  the  projecting  portion  of  each 
lagscrew  with  a  i-in.  cable  clamp.  The 
ventilating  tube  was  hung  upon  this 
wire.  Surplus  wire  was  not  cut  off  but 
was  carried  forward  in  a  neat  roll, 
avoiding  unnecessary  splicing. 

The  driving  tool  was  made  of  a  short 
piece  of  stoper  steel,  the  bit  end  of  which 
was  upset  and  dressed  to  a  flat  surface. 
A  T’n.  hole,  drilled  in  the  center  of  this 
surface,  accommodated  a  short  piece  of 
Tin.  pin  steel,  the  projecting  end  of 
which  was  ground  to  a  sharp  point. 
This  point  prevented  the  tool  from  slip¬ 
ping  off  the  wooden  plugs  as  they  were 
being  driven. 

Plugs  of  the  conventional  design  were 
improved  upon  by  cutting  a  notch  in 
the  small  end  of  each,  and  inserting  a 
hardwood  wedge,  made  from  a  sound 
portion  of  a  broken  tool  handle.  These 
wedges  served  to  tighten  the  plugs  in 
the  holes,  avoiding  all  danger  of  the 


During  the  time  a  long  crosscut  or 
drift  is  being  driven,  an  essential 
requirement  is  that  an  abundance  of 
fresh  air  reach  the  working  face.  Hang¬ 
ing  ventilating  tube,  to  carry  this  air, 
was  speeded  up  and  simplified  at  the 
property  of  Hope  Metals  Company,  in 
Pinal  County,  Ariz.,  by  use  of  the  fol¬ 
lowing  eciuipment  and  methods,  writes 
E.  W.  Baker,  Winkelman,  Ariz. 


DHiiil  of  plan  for  hanKing:  tubes 


Wooden 

plug. 


■No.  10  gage  wire 


^"cab/e  damp  •  VenfilcfUng/  -  ^ 
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installation  being  shaken  loose  by  the 
firing  of  daily  rounds.  The  length  ot 
the  plugs  was  governed  by  the  firmness 
of  the  ground  in  which  they  were  used, 
longer  plugs  being  necessary  in  soft 
formations.  Plug  holes  were  drilled  to 
a  depth  equal  to  the  length  of  plug  used, 
no  allowance  being  made  for  the  wedge, 
which  buries  itself  in  the  plug.  In  the 
hard  rock  encountered  on  this  job,  plugs 
8  in.  in  length  proved  entirely  satis¬ 
factory. 


Cutting  a 
Rotor  Keyway 

A  MINING  COMPANY,  in  ordering 
recently  a  diesel-powered  generator 
set,  specified,  in  accordance  with  usual  , 
practice,  that  the  manufacturer  of  the 
engine  also  furnish  the  shaft  for  the 
generator.  This  shaft  was  22  in.  in 
diameter,  and  had  a  feather  key  3^  in. 
wide.  The  hub  of  the  cast-steel,  two- 
piece  rotor  was  18  in.  long,  with  a  bore 
22  in.  in  diameter  and  a  ke)rway  2^  in. 
wide.  One-half  of  the  rotor  weighed 
about  6  tons. 

The  engineer  in  charge  at  the  prop¬ 
erty  had  stipulated  in  the  order  that  the 
equipment  would  not  be  accepted  if  the 
offset  key  or  the  key  way  in  the  hub 
were  drilled,  chipped,  or  filed.  When 
the  material  was  received  at  the  prop¬ 
erty,  a  shop  equipped  to  handle  the  final 
■  machining  of  the  rotor  was  found, 
whither  the  half  piece  was  safely  trans¬ 
ported.  The  work  was  done  in  a  large 
lathe,  the  compound  rest  of  which  had 
an  18-in.  travel.  This  rest  was  re- 


.4n  iiiKenious  tnethod  of  olittinK 
a  rotor  key  way. 


moved,  and  an  angle  block  was  clamped 
in  the  toolholder.  A  block,  operated  by 
a  feed  screw  and  carrying  a  spindle, 
was  then  fitted  into  the  grooves  on  one 
face  of  the  angle  block.  Channels,  4  in. 
deep,  placed  back  to  back,  with  tube 
spacers,  and  carrying  a  1-in.  plate,  were 
bolted  to  the  hub  through  clamping 
holes.  The  compound  rest  was  bolted 
to  1-in.  plate.  Details  of  the  arrange¬ 
ment  are  shown  in  the  accompanying 
illustration. 
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Unique  Electric  Hoists 

Homestake^s  New  Units  Also  to  Be  Largest  in  Western  World 


Two  electrically  driven  mine  hoists,  capacity  and  depth,  is  in  keeping  with  size  and  construction,  the  principal  dif- 
which  are  to  be  installed  at  the  new  the  foresight  and  progressiveness  of  ference  being  in  the  drive  arrangement. 
Ross  shaft  of  Homestake  Mining  those  who  have  guided  the  company  for  They  have  double  cylindro-conical 
Company  at  Lead,  South  Dakota,  will  so  many  years.  drums,  the  small  diameter  being  12  ft. 

rank  among  the  largest  of  their  kind  in  Until  these  new  units  are  in  service,  and  increasing  up  the  cone  until  the 
the  world  and  are  undoubtedly  the  hoisting  will  continue  from  the  Ellison  large  diameter  of  25  ft.  is  reached,  as 
largest  electric  hoists  in  the  Western  and  B.  &  M.  shafts.  At  the  latter,  a  shown  in  the  plan  drawing.  The  drum 
Hemisphere.  They  are  now  being  built  large  Nordberg  steam-driven  double-  shells  are  of  cast  iron,  made  in  seg- 
by  the  Nordberg  Manufacturing  Com-  reel  hoist  is  being  used  for  the  present,  ments,  mounted  on  cast-steel  spiders  lo- 
pany.  This  new  shaft,  like  the  others,  is  verti-  cated  at  the  small  and  large  diameters 

For  many  years,  Homestake  has  been  cal  and  is  being  sunk  on  a  site  where  and  internally  strengthened  by  means  of 
the  outstanding  producer  of  gold  in  the  caving  or  earth  movement  is  unlikely,  tierods  and  through-bolts.  Each  drum 
United  States.  Starting  in  1877,  it  has  It  will  have  a  depth  of  5,200  ft.,  as  com-  is  equipped  with  a  14-ft.  diameter  axial- 
grown  steadily,  until  today,  with  its  pared  with  the  3,200  ft.  of  the  older  plate  friction  clutch  and  a  parallel-mo¬ 
tion,  post-type  brake  of  steel  construc¬ 
tion,  14  ft.  in  diameter  and  21  in.  face, 
all  made  by  the  hoist  company. 

The  accompanying  drawing  shows 
the  ore  hoist  and  depicts  the  arrange¬ 
ment  of  drums,  driving  gears,  bearings, 
and  motors.  The  cage  hoist  employs 
the  same  arrangement  except  that  one 
motor  is  omitted.  It  may  be  seen  that 
each  drum  is  mounted  on  a  separate 
parallel  shaft  and  the  drums  are  placed 
in  tandem.  This  arrangement  is  un¬ 
usual  and  enables  a  better  fleet  angle  to 
be  secured  and  a  more  compact  and  sat¬ 
isfactory  design.  At  the  end  of  the 
hoist  is  a  train  of  Sykes  continuous- 
tooth  herringbone  gears,  the  train  being 
so  constructed  as  to  drive  the  two  drum 
shafts  together.  On  each  drum  shaft  is 
a  large  gear,  the  two  meshing  with  an 


\Clutch  cy/jnoler 


^  Brake  cylinder 


”  ^Clutch  p 
Brake'^^ontrvller\ 
„  Clutch  [ 
Man  safety  A 


■Ctulch  (y  Under 


Brake  cylinder- 


6! ft.  approx. 


Plan  drawing  of  new  ore  hoist  under  construction  for  the  Home- 
stake  Mining  Company.  Arrangement  of  drums,  driving  gears, 
bearings,  and  motors  is  shown. 
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14  ft.  long,  the  pinion  being  forged  in¬ 
tegral  with  the  shaft.  Bearings  for  this 
shaft  are  12x24  in.  The  gears,  12  ft. 
in  diameter  with  a  face  of  30  in.,  are 
believed  to  be  the  largest  herringbone 
gears  ever  used  in  connection  with  mine 
hoists.  Floor  space  required  by  each 
hoist  —  or  over-all  dimensions  —  is 
56x61  ft. 

Each  drum  shaft  has  a  6-in.  hole, 
bored  through  the  center,  which  serves 
as  a  passageway  for  the  circulating  oil¬ 
ing  system  for  the  drum-shaft  bearings. 
The  bearings  of  the  pinion  and  idler 
shafts  are  also  served  from  this  same 
pressure  system. 

Operator  platform  and  the  miniature 
dials  are  placed  at  the  ends  of  the 
drums,  instead  of  in  the  ordinary  loca¬ 
tion  in  line  with  the  rope.  This  permits 
the  marking  bands  on  the  ends  of  the 
drums  to  be  seen  plainly  by  the  opera¬ 
tor;  and  the  latter  is  furthermore  out  of 
the  path  of  grease  or  other  particles 
that  may  be  thrown  from  the  rope  or 
drums. 

The  arrangement  of  these  hoists  is  a 
development  of  the  hoist  builder’s  engi¬ 
neers,  to  meet  the  conditions  of  the 
Homestake  installation  in  the  best  way 
possible.  When  in  place,  the  two  hoists 
will  be  located  with  the  operator  plat¬ 
forms  adjacent  to  each  other  with  a 
dividing  wall  between.  The  ore  hoist 
will  be  directly  in  line  with  the  shaft, 
but  the  center  line  of  the  cage  hoist  will 
be  inclined  slightly  to  reduce  the  fleet 
angle. 

These  general  data  of  the  two  hoists 
are  given  in  the  accompanying  table. 
Each  machine  is  to  operate  in  balance, 
the  men  and  materials  hoist  having  a 
single  cage  and  counterweight. 

General  Data,  New  Homestake  Hoists 

Weight  of  ore,  lb . 

Weight  of  skip,  lb . 

Weight  of  rope,  lb . 

Weight  of  cage,  lb . 

Weight  of  cage  load,  ib, . . 

Weight  of  rope,  lb . 

Total  weight,  lb . 

Drum  size,  ft . 

Active  vertical  lift,  ft, , , . , 

Si*e  of  rope,  in . 

Hoisting  spe^,  r.p.m . 

Sue  of  motors . 

Motor  speed,  r.p.m . 

Both  hoists  are  equipped  with  a  Lilly 
Model  C  controller,  which  shuts  off  the 
power,  gradually  applies  the  brakes,  and 
stops  the  hoist  in  any  one  of  the  fol¬ 
lowing  contingencies : 

1.  If  hoisting  speed  rises  above 
normal. 

2.  If  operator  fails  to  slow  down 
hoist  before  reaching  landing 
level. 

3.  If  hoist  overwinds. 

4.  If  operator  fails  to  reverse  hoist 
after  reaching  limit  of  travel. 

5.  If  power  supply  fails. 

The  control  mechanism  is  such  that 
the  brakes  and  clutches  interlock,  mak¬ 
ing  it  impossible  for  the  operator  to  re¬ 


Ore  Hoist 

Cafce  Hoist 

14,000 

12,500 

30,000 

8,000 

10,000 

22,000 

56,503 

40,000 

12x25 

12x25 

5,400 

5,200 

11 

-  II 

35 

35 

Twol,500hp.  I,500hp 

300 

300 

lease  the  clutch  unless  the  respective 
brake  is  fully  applied.  The  two  brake 
levers  of  either  hoist  will  be  cross-con¬ 
nected  and  operate  in  unison  as  long  as 
the  clutches  are  engaged.  Other  devices 
added  to  these  hoists  provide  every 
safety  feature  known  in  mine-hoist  con¬ 
struction. 

The  electrical  equipment  is  to  be  fur¬ 


nished  by  the  General  Electric  Com¬ 
pany.  The  1,500-hp.  hoisting  motors 
are  direct  current  and  receive  their 
power  from  motor-generator  sets.  The 
unit  provided  for  the  ore  hoist  has  a 
1,750-hp.,  a.-c.  motor  and  a  flywheel 
that  weighs  44  tons;  that  for  the  cage 
hoist  has  an  a.-c.  motor  of  800  hp.  and 
a  33-ton  flywheel. 


Formula  for  Calculating  Length 
Of  Hoisting  Ropes 


Hoisting  ropes  wound  in  muiti- 

coils  on  the  drums  must  be  of  equal 
length  if  balanced  hoisting  conditions 
are  to  be  maintained,  writes  J.  C.  Thom¬ 
son,  master  mechanic  at  the  Argonaut 
mine,  Jackson,  Calif.  Usually,  rope 
differences  are  not  discovered  until  the 
ropes  have  been  wound  on  the  drums 
and  tested  by  lowering  one  skip  to  the 
bottom  landing  of  the  shaft  and  raising 
the  other  to  the  top  landing.  Any  ir¬ 
regularity  in  the  length  of  the  ropes 
will  be  indicated  by  one  skip  failing  to 
reach  the  designated  landing  point.  In 
deep  shafts  this  difference  may  vary  up 
to  10  ft.  The  reason  is  as  follows : 

Cable  A,  winding  on  a  larger  drum 
diameter  than  does  cable  B,  obviously 
causes  skip  A  to  travel  farther  per  revo¬ 
lution  of  the  drum  shaft.  In  other 
words,  cable  A,  winding  on  a  drum 
diameter  of  6  ft.  2  in.,  causes  skip  A  to 
travel  74x3.1416  minus  72x3.1416,  or 
6.3  in.  farther,  per  revolution  of  the 
drum  shaft,  than  skip  B.  The  only 
remedy  is  to  shorten  cable  A. 

The  exact  length  to  be  severed  can  be 
calculated  as  follows:  Assuming  that 
skip  B  lacks  19  in.  when  skip  A  has  al¬ 
ready  reached  the  landing  point,  then 
cable  A  has  made  19  6.3,  or  3,  revo¬ 

lutions  more  on  the  larger  drum  diam¬ 
eter  than  has  B.  Therefore,  rope  A 
must  be  shortened  3x3.1416x6,  or  about 


IwweOwvvvvvvv^ — ^ 

Drum  A 

Drum  B 

OOOOOOV  ^ 

FI6.2 


56.5  ft.j  to  restore  balance.  If  D  is  the 
drum  diameter,  L  the  difference  in 
travel  of  skips,  and  d  the  rope  diameter, 
then  the  leng;th  X  to  be  severed  can  be 
determined  by  the  following  formulas : 


DXLX  3.1416 
3.1416  X  2d 
.  6  X  19  X  3.1416  _ 

6.28.52  ' 


or  X  = 


DXL 

2d 


6X  19 
2 


57  ft. 


Obviously  the  diameter  of  the  drum 
filled  with  the  first  set  of  coils  is  some¬ 
what  less  than  6  ft.  2  in.,  as  each  coil 
rests  in  the  void  a  shown  in  Fig.  2. 


Pipe  Lines  for 

Drift  Drainage 

Main  haulage  level  drifts  of  Miami 
Copper,  at  Miami,  Ariz.,  are 
drained  by  pipe  lines  buried  in  the 
floors  of  the  drifts  rather  than  by 
ditches.  The  pif^  lines  keep  the  floors 
and  track  bed  drier  and  firmer  than  do 
ditches  and,  although  their  first  cost  is 
higher  than  that  of  digging  ditches,  they 
soon  pay  for  themselves  in  saving  tlie 
labor  that  would  be  needed  to  keep  the 
ditches  clean.  Tees,  with  the  open  end 
up,  are  inserted  in  the  drain  pipe  at  in¬ 
tervals  of  100  ft.— at  closer  intervals 
where  necessary — and  are  covered  with 
boxes  made  of  2-in.  plank  which  are 
about  1  ft.  wide  and  deep  and  2  ft.  long. 
The  ends  are  notched  to  fit  over  the 
pipe.  Water  from  the  drift  seeps  in 
under  the  box  and  enters  the  pipe  when 
it  rises  as  high  as  the  open  end  of  the 
tee.  The  pipe  line  has  the  same  grade 
as  the  drifts — 0.4  per  cent — and  is  laid 
so  that  the  open  end  of  the  tee  comes  a 
little  below  the  bottom  of  the  track  ties 
so  that  the  roadbed  will  be  kept  drained. 
Drain  lines  on  the  570-  and  720-ft.  haul¬ 
age  levels  are  of  2-in.  pipe,  but  those 
on  the  1,000-ft.  level,  the  newest  and 
lowest  haulage  level,  are  4  in.  in  diam¬ 
eter.  Sediment  is  periodically  removed 
by  plugging  the  tees  and  blowing  com¬ 
pressed  air  through  the  line. 
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“TELLURIDES” 


Kirkland  Lake  Metallurgists  Discuss  W.  E,  Johnston^ s  Recent  Article 


A  SUMMARY  of  results  obtained  in  experimental  cyani- 
dation  of  tellurides  was  presented  in  the  August  issue  in  an 
article’  entitled  “Tellurides — Problem  or  Alibi?”  by  W.  E. 
Johnston,  research  assistant  in  the  department  of  mining 
engineering  at  the  University  of  Toronto.  Mr.  Johnston’s 
conclusions  are  here  repeated,  and,  following  them,  the  com¬ 
ments  of  various  operators  are  presented.  Mr.  Johnston 
said,  in  summarizing: 

1  Gold-bearing  tellurides  do  yield  up  their  gold  to  cyanide, 
if  they  are  in  a  finely  divided  state  and  excess  lime 
is  used. 

'y  Sodium  peroxide  greatly  reduces  the  time  of  treatment 
“  required  for  maximum  extraction.  It  is  not  beneficial 
when  used  in  quantities  equivalent  to  commercial  use. 


3  The  tellurides  are  very  brittle,  and,  owing  to  their  high 
gravity,  will  be  retained  in  a  mill  circuit  for  a  long  time. 
They  will  thus  be  in  a  finely  disseminated  state,  approxi¬ 
mately  minus  1,600  mesh  or  the  size  required  to  yield  a 
maximum  extraction  of  their  gold. 

4  Up  to  the  present,  gold-bearing  tellurides  have  not  been 
found  in  large  quantities,  in  mill  tailings  or  in  con¬ 
centrates  recoverable  from  them. 

IN  REPLY  TO  AN  INVITATION  to  discuss  the  subject, 
several  members  of  the  profession  engaged  in  the  Kirkland 
Lake  gold  district,  Ontario,  have  expressed  their  views,  which 
are  set  forth  in  the  following.  Comment  from  operators  who 
have  had  experience  with  telluride  ores  in  other  districts  is 
invited. 


A.  L.  BLOMFIELD,  Managing  Director  of  Lake  Shore  Mines, 
Limited,  SAYS: 


“I  have  read  the  article  on  ‘Tellu¬ 
rides,’  by  W.  E.  Johnston  with  much 
interest.  It  is  a  distinctly  useful  article. 

“By  implication  it  is  rough  on  the 
operators  from  Kalgoorlie,  Cripple 
Creek,  and  Kirkland  Lake,  and  possi¬ 
bly  we  have  been  much  to  blame  for  not 
having  written  a  good  deal  that  we  con¬ 
sidered  common  knowledge. 

“To  quote  ‘For  some  time  it  has  been 
known  that  tellurides  would  float.’ 
About  1902  or  ’03  this  was  proved  on 
the  Lake  View  Consols,  Kalgoorlie,  and 
the  final  verdict,  as  I  remember  it,  was : 
‘The  ore  values  will  float  successfully  if 
sufficiently  finely  ground,  but  if  ground 
to  same  place  for  cyaniding,  the  same 
tail  is  produced.’ 

“Since  then,  flotation  has  been  one  of 
standard  tests  used  on  all  ores  in  many 
mills.  My  personal  experience  with 
tellurides  of  gold  has  been,  that  if  sur¬ 
rounding  conditions  are  favorable 
enough,  gold  tellurides  extract  as  well 
as  gold,  but  the  solubility  is  more  easily 
reduced  by  interfering  material  and  con¬ 
ditions,  and  a  nearly  perfect  condition 
is  harder  to  attain  than  for  metallic 
gold. 

“Most  decidedly,  in  Kalgoorlie,  some 
of  the  mines  had  a  much  better  natural 
condition  than  others. 

‘Tn  Cripple  Creek  I  have  had  results 
on  raw  tests  that  varied  from  96  to  60 
per  cent  extraction  (all  in  high  lime 
solutions).  Samples  from  the  Granite 
Belt,  for  example.  Gold  Coin,  Granite, 
Ajax,  would  give  a  high  raw  extraction 
up  to  96  per  cent. 

“Bull  Hill  Mines,  round  the  Golden 

*Mr.  Johnston  has  since  informed  the  Ed¬ 
itor  that  in  each  of  the  tables  presented 
in  his  article,  the  figures  in  the  third 
column,  headed  "Gold  in  Tails,  %,*'  do  not 
represent  the  assay  of  the  tails,  but  instead 
the  percentage  of  the  original  gold  remain¬ 
ing  in  the  tails. 


Cycle,  came  next,  while  at  the  other  end 
of  the  table  came  the  Elkton,  down  in 
the  low  60  per  cent.  Cresson  also  be¬ 
low  80  with  occasional  higher  results. 
As  far  as  I  could  learn,  all  these  ores 
(of  sulphide  zone)  carried  practically 
all  their  values  as  a  gold  telluride,  and 
quite  possibly  all  as  the  same  telluride. 
For  some  years  I  tried  taking  Mr.  Cahn, 
of  Colorado  Springs,  Cripple  Creek 
telluride  samples  for  identification  and 
got  only  one  answer — calaverite  (usu¬ 
ally  there  called  sylvanite). 


“Referring  to  the  article  in  the  Au¬ 
gust  issue  on  ‘Tellurides’  by  Mr.  W.  E. 
Johnston,  it  may  be  said  that  the  con¬ 
clusions  arrived  at  entirely  coincide  with 
our  own  belief  and  findings  in  this 
camp. 

“Some  three  years  ago  on  arrival  in 
Kirkland  Lake,  in  commenting  on  the 
metallurgy  and  especially  the  relatively 
high  tailing  losses,  it  was  stated  that 
such  loss  was  attributable  to  the  pres¬ 
ence  of  tellurides,  so  that  the  first  line 
of  investigation  was  to  prove  or  dis¬ 
prove  that  assertion. 

“As  there  were  a  few  million  tons 
of  old  tailings  deposited  in  Kirkland 
Lake,  and  this  had  fortunately  been 
systematically  drilled,  the  first  move 
was  to  carry  out  a  number  of  flotation 
tests  on  the  borehole  samples,  and  in 
spite  of  many  runs  at  an  extremely  high 
ratio  of  concentration — namely,  from 
100  to  320  to  1 — we  failed  to  find  more 
than  the  faintest  trace  of  tellurium  in 
these  concentrates.  Later,  with  the  co¬ 
operation  of  Prof.  H.  E.-  T.  Haultain, 


“As  regards  the  conclusions  arrived 
at  in  Mr.  Johnston’s  paper,  I  would 
modify  No.  1  to  ‘sometimes.’  No.  3: 
again  I  would  add,  ‘provided  suitable 
grinding  and  strong  enough  classifica¬ 
tion  are  used.’  No.  4:  I  would  cer¬ 
tainly  not  be  able  to  back  up  this  con¬ 
clusion,  but  realize  as  yet  the  difficulty 
of  proving  the  point  either  way. 

“The  paper  has  helped  to  renew  in¬ 
terest  in  a  live  question — it  comes  to 
definite  conclusions,  and,  right  or 
wrong,  that  point  makes  decidedly  for 
interest. 

“The  microscopic  examinations  are 
decidedly  helpful,  and  look  like  leading 
somewhere.” 


and  doubtless  due  to  the  technique  of 
Mr.  Johnston,  samples  of  concentrates 
and  cleaned  sulphides  in  tails  showed 
practically  no  tellurides.  It  was,  how¬ 
ever,  found  that  there  were  two  types 
of  iron  sulphides — pyrite  and  marcasite. 
The  former  seemed  to  be  of  higher  gold 
content  than  the  marcasite,  but  this 
may  have  been  due  to  the  fact  that  the 
latter  mineral  breaks  down  and  oxidizes 
more  readily  than  the  pyrite,  and  we 
came  to  the  conclusion  that  the  losses 
in  tailings  were  due  to  lack  of  either 
fine  enough  grind  of  the  tough  pyrite  or 
time  of  contact  in  cyanidation,  or  other 
unknown  contributory  conditions  in  the 
circuits.  However,  be  that  as  it  may, 
the  next  step  brought  us  into  the  in¬ 
vestigation  of  the  smelting  and  refining 
of  precipitate,  and  on  analysis  we  found 
from  5  to  9  per  cent  of  tellurium  in  the 
precipitate,  proving  conclusively  that 
that  element  is  soluble  in  an  alka¬ 
line  cyanide  solution,  and  furthermore 
that  it  is  amenable  to  deposition  on 
zinc. 


H.  VINCENT  WALLACE,  Chief  Metallurgist  and  Research 
Engineer  of  Wright-Har greaves  Mines,  Ltd.,  SAYS: 
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“In  reducing  the  precipitate  to  bullion, 
some  of  the  tellurium  doubtless  vola¬ 
tilizes,  but  by  adding  sulphur  to  a  fusion 
we  obtained  matte  carrying  5  to  7  per 
cent  tellurium  and  an  equal  amount  is 
carried  down  into  the  melted  bars  suf¬ 
ficient  to  cause  comment  from  the 
United  States  and  Canadian  Mints. 

“The  practical  use  of  Na,0,  (Solo- 
zone)  and  benefit  were  demonstrated  in 
our  plant  at  a  time  when  the  grind  was 
around  90  per  cent  minus  200,  the 
amount  used  being  1.25  oz.  per  ton  ap¬ 
plied  at  the  ball-mill  feed.  This  in¬ 
creased  extraction  from  0.6  to  1  per 
cent.  Since  we  have  maintained  a  finer 
grind  (97-98  per  cent  minus  200),  need 
for  use  of  Solozone  is  not  indicated. 

“By  taking  a  large  enough  quantity 
of  filtered  pregnant  solution  and  evapo¬ 
rating  to  a  more  concentrated  solution, 
a  weighable  amount  of  tellurium  was 
collected,  but  submitting  the  press  tails 
to  the  same  treatment  showed  no  tellu- 


“1  have  read  Mr.  W.  E.  Johnston’s 
article  in  the  Engineering  and  Mining 
Journal  of  August,  1933,  with  a  great 
deal  of  interest,  and  in  the  main  agree 
with  his  conclusions.  I  arrive  at  them 
by  a  different  way,  and,  in  the  case  of 
high  tails  due  to  tellurides,  the  con¬ 
clusion  in  both  cases  must  be  regarded 
as  unproven. 

“At  the  Kirkland  Lake  Gold  com¬ 
pany’s  mine  I  have  never  been  able  to 
recognize  gold  tellurides  in  the  ore. 
However,  we  have  other  evidence — in 
the  refinery,  after  pouring  the  gold  but¬ 
ton,  it  is  charged  back  into  the  furnace, 
melted,  and  nitre  is  thrown  on  the  pool 
of  molten  metal.  A  crust  forms,  which 
is  skimmed  off.  This  crust  is  very  high 
in  tellurium,  proving  that  we  have  tel¬ 
lurium  in  the  ore  and  some  of  it  at  least 
is  dissolved  in  the  cyanide  solutions. 

“A  flotation  concentrate  made  from 
our  cyanide  tailings  by  the  Department 
of  Mines  at  Ottawa,  assaying  1^  oz. 
gold  per  ton,  was  analyzed.  The  Depart¬ 
ment  reported  ‘no  tellurium,’  taking  a 
30-gram  sample.  In  our  laboratory,  we 
made  the  qualitative  group  separations 
on  a  500-gram  sample  of  these  concen¬ 
trates,  and  in  the  tellurium  group  we 
obtained  a  very  small  amount  of  mate¬ 
rial  which  gave  a  slight  purple  color 
when  placed  in  an  aluminum  dish,  with 
caustic  soda,  and  moistened  with  water. 

“The  ordinary  quantitative  methods 
for  the  determination  of  tellurium  are 
accurate  only  within  two  parts  in  a 
thousand,  when  taking  a  5-gram  sample 
for  analysis;  and  H  oz.  gold  per  ton  rep¬ 
resents  less  than  one  part  in  twenty 
thousand.  Therefore,  the  slight  trace 
of  tellurium  found  in  the  concentrate, 
if  all  combined  with  gold,  would  prob- 


rium,  which,  of  course,  was  precipitated 
in  the  press  along  with  the  gold,  silver, 
copper,  and  other  elements. 

“In  pilot-plant  operation  where  we 
have  treated  several  hundred  tons  by 
concentration  (flotation)  at  a  ratio  of 
129  :  1,  taking  our  heads  from  all  parts 
of  the  regular  mill  circuit,  no  tellurides 
were  found  after  the  bowl  overflow,  but 
in  the  ball-mill  and  tube-mill  discharge 
tellurides  were  identified. 

“In  regular  mill  operation  practically 
80  to  82  per  cent  of  the  values — ^probably 
free  gold  and  that  locked  up  in  tellurides 
— is  extracted  in  the  grinding  circuit. 
This  confirms  Mr.  Johnston’s  assertion 
that  tellurides  are  soluble  in  cyanide 
solutions  under  the  right  conditions — 
namely,  grind,  alkaline  circuit,  aeration, 
and  temperature. 

“In  conclusion  we  consider  Mr. 
Johnston  has  submitted  a  very  useful 
paper  and  that  he  deserves  congratula¬ 
tions.” 


ably  account  for  all  the  gold  in  the 
concentrate. 

“Mr.  Johnston  states  that  in  raw  ore 
by  “very  careful  technique”  tellurium 
could  be  floated  and  cleaned  and  recog¬ 
nized  in  a  product  when  present  in  the 
proportion  of  one  part  in  a  million,  us¬ 
ing  a  ‘specially  designed  concentrating 
device’  and  fusing  the  concentrate  on 
pyrex  glass  and  examining  under  a  mi¬ 
croscope.  The  flotation  concentrate 
upon  which  our  tests  were  made  was 
derived  from  tailings  in  which  the  gold 
was  present  in  the  proportion  of  one 
part  in  one  million.  This  is  approximat¬ 
ing  the  accuracy  claimed  for  Mr.  John¬ 
ston’s  method,  without  recognizing  the 
possibility  of  changes  that  may  have 
taken  place  in  the  telluride  minerals 
during  the  intensive  aeration  with  lime 
and  cyanide  that  may  make  them  more 
difficult  to  concentrate  and  clean  by 
flotation. 

“We  have  always  kept  our  mill  solu¬ 
tions  practically  saturated  with  lime  in 
order  to  get  efficient  settling.  By  a 
change  in  the  method  of  feeding  lime  we 
were  able  to  get  good  settling  with  0.8 
lb.  CaO  per  ton  of  solution;  but  im¬ 
mediately  our  extraction  dropped  2  per 
cent.  After  one  month,  the  lime  was 
increased  again,  and  extraction  returned 
to  normal.  This  shows  that  high  lime 
increases  extraction,  and  may  indicate 
that  gold  tellurides  are  being  broken 
down  by  lime. 

“In  conclusion,  we  know  that  our 
losses  in  cyanide  tailings  are  intimately 
associated  with  pyrite.  This  pyrite, 
with  its  gold,  can  be  recovered  by  flo¬ 
tation.  This  concentrate  cannot  be  in¬ 
creased  in  value  by  depressing  some 
of  the  pyrite  without  increasing  the 


loss  in  the  flotation  tails.  The  gold  in 
this  concentrate  can  be  dissolved  by 
fine  grinding  and  aeration  with  lime  and 
cyanide  solution,  but  the  solutions  be¬ 
come  foul  with  partially  oxidized  iron 
salts  from  the  decomposing  pyrite. 

“Whether  the  gold  is  present  in  the 
pyrite  in  the  form  of  sub-microscopic 
metal,  ‘solid  solution’  with  pyrite,  chem¬ 
ically  combined  with  the  pyrite,  or  in 
the  form  of  gold  tellurides  intimately 
mixed  with  pyrite,  I  will  not  even  at¬ 
tempt  to  guess.” 

Novel  Switch 

^CONSIDERABLE  TROUBLE  was 
experienced  at  the  plant  of  the 
Pennsylvania-Dixie  Cement  Corpora¬ 
tion,  Clinchfield,  Ga.,  with  a  break 
switch  on  the  Ferris  wheel-feeder  that 
actuates  the  solenoid  counter  at  the  mix¬ 
ing  department,  writes  C.  E.  Davis, 
master  mechanic.  Arcing  and  failure 
to  break  the  switch  contact  rapidly 
caused  numerical  errors  that  made 
operations  difficult  at  the  mixing  and 
correcting  basins.  The  situation  was 
remedied  by  replacing  the  unsatisfac¬ 
tory  break  switch  with  the  simple  and 
dependable  device  shown  in  the  ac¬ 
companying  sketch.  All  parts,  consist¬ 
ing  of  a  neat  box,  an  insulated  contact 
blade,  two  contact  points  secured  to  a 
fiber  block,  a  tension  spring,  a  small 
piston,  and  the  mild-steel  blade  and 
piston  gpiide,  were  made  from  scrap 
material. 

Operation  of  the  switch  is  simple : 
The  circuit  is  broken  or  closed  in¬ 
stantaneously  by  the  contact  blade.  This 
blade  is  raised  or  lowered,  in  a  hinge¬ 
like  manner,  by  the  action  of  the  spring 
attached  to  the  reciprocating  piston, 
which  is  driven  from  the  eccentric  on 
the  feeder  shaft. 


Detail  dlairram  of  sinxle-pole, 
donble-break  switch. 


JOHN  DIXON,  Mill  Superintendent,  Kirkland  Lake  Gold 
Mining  Company,  Limited,  SAYS: 
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Flow  50  ft.  from  the  face 


Flow  150  ft.  from  the  face 


Mahr  Tunnel 

Encounters 
20,000 -G.P.M.  Flow 

Rush  of  Water  From  the  Face 
Drives  Out  Workers  at 
Cerro  de  Pasco  Property 


The  Cerro  cle  Pasco  Copper  Corporation 
decided  in  1928  to  drive  a  30,000-ft. 
(5.68  miles)  tunnel  to  drain  and  prospect 
its  mines  at  Morococha,  Peru,  the  tunnel  to  be 
used  subsequently  for  haulage.  Width  of  the 
proposed  tunnel  was  9  ft.,  to  permit  double 
tracks.  A  height  of  12  ft.  was  adopted  to  pro¬ 
vide  room  for  a  4-ft.  drainage  section  below  the 
tracks.  It  was  known  as  the  Mahr  tunnel. 

A  substantial  compressor  plant  and  a  con¬ 
struction  camp  were  soon  built  near  the  site 
selected  as  the  most  favorable  place  for  the 
portal  of  the  tunnel.  Actual  driving  of  the 
tunnel  was  started  in  March,  1929.  After 
driving  about  1,850  ft.,  a  wet  gravel  bed  was 
encountered,  which  was  passed  through  slowly, 
and  with  great  difficulty,  for  several  hundred 
feet.  Good,  solid  rock  was  not  again  encoun¬ 
tered  until  April  1,  1930,  at  a  distance  of  about 
2,670  ft.  from  the  portal.  From  that  point  the 
work  was  pushed  forward  more  or  less  con¬ 
tinuously  for  three  years,  to  a  distance  of  about 
23,183  ft.  from  the  portal.  During  this  period 
of  three  years  the  greatest  advance  for  any  one 
month  was  906  ft.,  driven  in  October,  1931, 
The  flow  of  water  along  the  course  of  the  tun¬ 
nel  gradually  increased  as  the  tunnel  advanced, 
until  the  total  quantity  flowing  from  the  portal 
amounted  to  about  17,000  g.p.m.  On  April  12, 
1933,  a  very  heavy  flow  from  a  vein  or  water¬ 
course  encountered  at  the  face  drove  the  men 
out  of  the  tunnel,  causing  a  complete  cessation 
of  work.  The  rush  of  water  from  the  face  was 
irresistible,  and  the  flow  from  the  tunnel  portal 
increased  to  more  than  50,000  g.p.m.  For 
several  weeks,  notwithstanding  the  4-ft.  drain¬ 
age  section,  the  tracks  were  so  inundated  that 
work  within  several  thousand  feet  of  the  face 
was  impossible.  The  unusual  flow  from  the 
face  has  gradually  subsided  to  less  than  18,000 
g.p.m.,  and  the  flow  from  the  portal  has  fallen 
to  28,000  g.p.m.  The  accompanying  illustrations 
show  the  flow  on  June  22,  at  25,  50,  and  150  ft. 
from  the  face, 

A  diversion  tunnel  has  been  started  several 
hundred  feet  back  of  the  face,  to  cut  the  vein 
or  watercourse  at  some  distance  to  one  side  of 
the  tunnel,  and  to  intercept  the  flow  of  water 
and  divert  it  to  permit  resumption  of  work  at 
the  face. 


This  account  Is  published  through  the  courtesy 
of  C.  V,  Drew,  vice-president,  Cerro  de  Pasco  Cop¬ 
per  Corporation,  who  furnished  the  photographs 
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Asbestos  Milling  in  the  Urals 


Present  Construction  Has  Canadian  Technique,  Adapted 
To  Russian  Conditions,  as  Objective 


Walter  A,  RuKeyser 


AS  INDICATED  in  previous  arti- 
/A  cles/  a  large  part  of  the  process 
of  concentrating  Ural  asbestos 
was,  at  least  up  until  1931,  accomplished 
in  the  mines.  Furthermore,  the  small 
mills,  inherited  by  Uralasbest  State 
Trust  from  the  former  regime,  had  in 
turn  largely  dictated  the  methods  of 
mining  used.  In  the  past,  possibly  three- 
quarters  of  the  Russian  production  had 
been  intended  for  the  European  market 
outside  of  Russia.  This  market  re¬ 
quired  essentially  an  unopened  or  partly 
opened  fiber.  Inasmuch  as  the  first  Five 
Year  Plan  (as  well  as  the  second,  ini¬ 
tiated  at  the  beginning  of  1933)  pro¬ 
vided  for  utilizing  a  large  part  of  the 
proposed  mine  output  in  the  manufac¬ 
ture  of  a  complete  range  of  asbestos 
products  within  the  Soviet  Union,  as 
well  as  for  a  considerable  export  to 
America,  necessity  arose  for  the  pro¬ 
duction  of  open  fiber  similar  to  the 
standard  Canadian  grades.  Cement 
stock,  which  had  not  been  produced  to 
any  great  extent  previous  to  the  start¬ 
ing  up  of  the  German-built  “Gigant” 
mill,  as  well  as  other  shorts,  floats,  and 
fillers,  now  found  demand  for  internal 
utilization.  Proposal  was  made,  there¬ 
fore,  to  keep  the  old  plants  in  operation 
to  provide  a  partly  opened  fiber  until 
this  year,  at  which  time  a  new  plant 
should  be  completed  along  modern  lines, 
combining  the  best  features  of  the  Rus¬ 
sian  and  the  Canadian  technique. 

In  the  March,  1933,  issue  of  “As¬ 
bestos”  (Philadelphia)  the  following 
was  reprinted  from  the  “Soviet  Five 
Day  Bulletin”  of  January  (issue  No. 
3-4),  1933: 


‘The  Soviet  asbestos  industry 


Tig.  1— October  mUla  1,  8,  4,  and  5.  See  text. 


October.  1933 
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more,  I  believe  it  safe  to  assume,  in 
view  of  information  given  me  recently, 
that  the  proposed  production  for  1933 
at  255,500  tons  will  not  be  approximated 
by  half,  though  this  is  a  surmise. 

The  old  mills  of  the  October  section 
were  five  in  number.  These,  at  least 
up  to  January,  1931,  incorporated  only 
the  old  Russian  technique.  Each  had 
a  different  purpose,  and  individual  flow¬ 
sheets  would  mean  nothing.  The  plants 
were  in  bad  mechanical  condition,  and, 
as  several  of  them  were  located  on  one 
of  the  richest  portions  of  the  orebody 
(indicated  in  a  previous  article)  no  at¬ 
tempt  was  being  made  to  modernize 
them.  The  photographs  in  Fig.  1  show 
respectively  October  mills  1,  2,  4,  and  5. 
The  start  at  electrification  of  the  sur¬ 
face  transport  can  be  seen  in  the 
uppermost  Mill  No.  1.  Mill  No.  5  was 
re-designed  for  the  extraction  of  paper 
and  cement  stock  (some  shingle  fiber 
also  resulted)  from  old  tailings  dumps. 
The  flowsheet  consisted  primarily  of 
two  stages  of  jumbo  grinding  with  shak¬ 
ing  screen-tables  after  each  stage,  the 
fiber  being  drawn  up  into  collectors  by 
suction  fans  according  to  standard 
Canadian  practice,  then  cleaned  and 
graded.  No  shaking  screen  table  was 
placed  in  front  of  the  first  jumbo,  inas¬ 
much  as  the  material  from  the  dumps 
to  be  re-worked  was  in  an  almost  com¬ 
pletely  unopened  condition.  It  there¬ 
fore  became  necessary  to  fiberize  in  the 
first  stage  of  jumbos  in  order  to  open 
the  asbestos  sufficiently  to  make  it 
amenable  to  suction  by  air. 

The  first  of  the  Canadian  type  of 
jumbo  manufactured  at  Asbest  in  the 
Trust’s  own  shops  is  shown  in  Fig.  2. 
It  was  installed  in  old  mill  No.  5.  A 
small  air-suction  system  as  well  as  shak¬ 
ing  screen-tables  was  already  available 
there,  so  that  the  flowsheet  could  be 
thoroughly  tested  on  a  commercial  scale. 
The  tests  produced  excellent  paper  and 
cement  stock  considerably  above  that 
required  in  the  standard  Canadian  grad¬ 
ing.  In  addition,  no  little  shingle  stock 
was  also  produced.  I  .state  this  merely 
to  emphasize  what  I  have  attempted 
to  bring  out  in  the  previous  article — 
namely,  that  any  attempt  to  adjudge  the 
asbestos  content  in  the  Ural  deposits  by 
former  results  is  bound  to  be  misleading. 
As  a  corollary,  the  total  content  when 
the  shorts  are  included  should  approxi¬ 
mately  equal  that  of  the  Canadian  rock. 

The  RuKeyser  Process 

The  old  October  mills  Nos.  1  and  2 
took  the  ore  direct  from  the  mines, 
wherein  the  asbestos  content  had  been 
brought  up  to  approximately  20  to  25 
per  cent.  It  was  in  one  of  these  mills, 
and  with  material  ranging  from  straight 
rtin-of-mine,  with  say  5  per  cent  asbes¬ 
tos,  to  these  concentrates  running  up  to 
25  per  cent,  that  the  so-called  RuKeyser 
process  was  first  installed  (described  in 
E.&M.J.,  June,  1933).  It  was  proved 
to  the  satisfaction  of  the  personnel  who 
witnessed  the  tests  that  the  inclusion 


Fig.  2 — First  Canadian- 
t.vpe  “jumbo”  built  com¬ 
pletely  in  the  Trust’s 
shops  at  Asbest. 


of  this  process  would  make  unnecessary 
the  rest  of  the  milling  operation  for  the 
longer  grades.  The  production  of  shorts 
was  effected  by  feeding  the  tails  from 
the  RuKeyser  process  either  to  the  dis¬ 
integrators  of  the  old  mills  or  by  send¬ 
ing  them  to  the  new  “Gigant”  mill. 

Old  October  mill  No.  3  took  the  mate¬ 
rial  from  the  disintegrators  -of  mills 
Nos.  1  and  2.  Mill  No.  4  took  material 
from  the  screens  of  a  crushing  plant 
located  between  pits  Nos.  7  and  8.  This 
material  approximated  15  per  cent  as¬ 
bestos.  Mill  No.  5  was  used  only  for 
re-working  the  old  dumps. 

Up  to  the  beginning  of  1931,  the 
Ilyinski  mill  was  divided  into  two  sec¬ 
tions.  The  first  employed  the  Russian 
technique  illustrated  by  the  flowsheet. 
Fig.  3,  in  which  the  steps  are  indicated. 
The  feed  to  this  section  averaged  ap¬ 
proximately  22  per  cent  asbestos,  the 
range  being  17  to  35  per  cent.  This 
feed  resulted  from  hand  screening  in  the 
mines  and  also  from  mechanical  screen¬ 
ing  at  the  crushing  plant  located  at  Pit 
8A,  Ilyinski.  After  being  dried,  this 
material  was  reduced  in  a  Gates  crusher 
to  25  mm.,  the  fines  being  first  screened 
out  by  a  trommel  in  closed  circuit  with 
the  crusher.  The  discharge  went  to 
the  first  set  of  rolls,  thence  to  the  first 
unit  of  revolving-screen-and-inclined- 
plane,  typical  of  former  work  (Fig.  4). 

As  can  be  seen  from  Fig.  4,  the  Rus¬ 


sian  technique,  in  the  separation  of  the 
asbestos  from  the  rock,  utilizes  the  fact 
that  asbestos  sliding  down  an  inclined 
plane  in  which  suitable  gaps  have  been 
provided  will  fall  through  these  gaps, 
whereas  the  rock  will  jump  them.  The 
trommel  serves  two  purposes :  it  takes 
out  a  certain  amount  of  dead  rock  in 
the  form  of  sand,  thereby  increasing  the 
capacity  ot  the  plane ;  and  it  roughly 
sorts  the  material  as  to  length  so  that 
different  grades  are  made  on  respective 
planes.  The  fiber  resulting  must  be 
cleaned  and  re-cleaned.  The  middlings 
and  in  some  cases  the  coarse  rock  con¬ 
tinue  through  successive  roll  stages,  each 
followed  bv  a  trommel-plane  unit  until 
all  of  the  fiber  desired  has  been  sepa¬ 
rated  from  the  gangue.  This  is  indi¬ 
cated  in  F'ig.  3.  In  all,  964  hands  were 
employed  in  this  Ilyinski  mill,  although 
approximately  only  700  vre  working 
in  any  one  day  of  three  shifts. 

The  second  section  of  the  old  Ilyinski 
mill  had  been  equipped  with  an  experi¬ 
mental  flowsheet  utilizing  shaking 
screen-tables  and  air  suction,  indicated 
in  Fig.  5.  The  three  roll  stages  fol¬ 
lowing  the  Gates  crusher  were  in  turn 
followed  by  disintegrators  of  the  Hum¬ 
boldt  type.  This  plan  became  the  fore¬ 
runner  of  the  “Gigant”  mill,  presently 
to  be  described. 

Crushing  at  Ilyinski 

I  have  mentioned  the  existence  of  a 
crushing  and  screening  plant  at  both 
the  Ilyinski  and  October  mines.  Before 
mining  was  mechanized,  the  rock  was 
blasted  and/or  sledged  into  small  pieces, 
from  which  the  crudes  were  hand 
cobbed.  Rejects,  as  well  as  fines  re¬ 
sulting  from  mining,  were  passed  over 
small  screens  which  were  moved  to  the 
working  faces  as  required.  The  Ural 
rock  tends  to  break  cleanly  along  the 
lines  of  weakness  represented  by  the 
veins  of  asbestos.  This  holds  true  pri¬ 
marily  in  the  case  of  the  reticular  mode 
of  occurrence,  which  is  by  far  the  more 
common,  as  opposed  to  the  ribbon  struc¬ 
ture.  Therefore,  the  oversize  from  this 
preliminary  screening  could  be  sent  to 


Planned  Development  of  Russian  Asbestos  Industry,  1932  to  1938 
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waste.  The  undersize,  carrying  an  aver¬ 
age  of  well  over  20  per  cent  asbestos, 
comprised  the  mill  feed. 

When  the  cableways  were  installed 
only  two  products  were  made  in  the 
mine  outside  of  hand-cobbed  crudes. 
One  was  straight  waste  rock,  sent  to 
the  dumps.  Asbestos-bearing  rock  was 
sent  to  a  primary  jaw  breaker,  which 
at  the  Ilyinski  plant  was  a  24x36-in. 
Allis-Chalmers.  The  mechanical  crush¬ 
ing  was  even  more  efficacious  than  by 
hand,  in  breaking  away  the  veins  of 
asbestos  into  fines.  This  material  was 
then  screened  in  revolving  trommels,  the 
undersize  comprising  the  rich  mill  feed 
and  the  oversize  going  over  picking 
belts,  from  which  any  rock  containing 
sufficiently  valuable  asbestos  was  picked 
by  hand  to  be  returned  to  the  mill  feed. 

Labor  Required 

This  crushing  and  screening  operation 
at  Ilyinski  occupied  125  hands,  of  which 
about  85  were  actually  employed  in  the 
three  shifts.  The  plant  at  the  October 
group,  in  which  a  Gates  type  of  crusher 
was  used,  employed  175  hands,  with 
140  actually  at  work  in  four  6-hr.  shifts. 
Operations  at  the  October  crusher  had 
been  modified  so  that  experimental  work 
could  be  done  which  was  the  forerunner 
of  that  stage  in  the  crushing  plant  of 
the  new  “Gigant”  mill  by  which  2,400 
metric  tons  of  rock  was  fed  to  the  first 
crushing  stage,  with  only  a  resultant 
960  tons,  or  40  per  cent,  of  the  original 
feed,  going  to  dryers  and  mill  proper. 

A  modification  of  the  principle  out¬ 
lined  in  the  foregoing,  which  was  applied 
in  the  October  No.  11  pits,  may  prove 
illuminating  and  possibly  be  indicative 
of  a  source  of  experimentation  in  other 
fields.  It  will  be  remembered  from  the 
previous  article  that  power  shovels  were 
being  used  in  No.  11  to  load  cableway 
boxes.  The  asbestos  veins  from  this 
section  broke  away  particularly  cleanly 
from  the  rock  during  blasting.  This 
may  have  been  due  largely  to  weather¬ 
ing.  Furthermore,  the  shallow  drilling 
combined  with  the  shattering  effect  of 
the  62  per  cent  dynamite  used  in  blast¬ 
ing  resulted  in  small  rock.  Large 
screens  were  improvised  on  the  surface 
where  the  cableway  skips  discharged 
into  the  surface  tram  cars.  These 
screens  were  fitted  with  perforated  plate 
with  holes  varying  from  1-H  in.  They 
were  8-10  ft.  wide,  18-20  ft.  long  and  in¬ 
clined  at  approximately  50  deg.  A 
vibrating  mechanism  was  rigged  up  con¬ 
sisting  of  an  ordinary  hand-sinker  drill, 
the  steel  of  which  was  affixed  to  the 
under  side  of  the  screen  to  impart  the 
impact  blows.  The  cableway  boxes  dis¬ 
charged  over  these  screens.  Oversize 
was  sent  to  the  “Gigant”  mill  the  under¬ 
size,  again  running  over  20  per  cent 
asbestos,  going  to  the  old  October  plants. 

In  1929  I  was  asked  to  go  to  Russia 
in  a  consulting  and  advisory  capacity. 
Upon  my  arrival  at  the  mines  in  the 
early  fall  of  that  year  we  found  the  fol¬ 
lowing  had  transpired;  A  mill  had  been 
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FIkt.  3 — Flowsheet  of  Ilyinski 
ntiii,  iiiustratinir  the  Russian 
technique. 


Started  in  1928  and  was  practically  com¬ 
pleted  in  May,  1929  (Fig.  6),  when  a 
disastrous  fire  burned  the  plant  to  the 
ground.  Before  my  arrival  the  Russian 
engineers  had  so  far  proceeded  with  the 
reconstruction  of  the  new  plant,  follow¬ 
ing  the  original  design  almost  exactly 
(with  the  exception  that  all  buildings  ex¬ 
cept  the  rock  storages  and  the  dust  shed 
were  of  concrete),  as  to  prohibit  cardi¬ 
nal  changes.  The  rebuilding  .  of  this 
mill,  known  as  the  “Gigant,”  is  shown 
in  Fig.  7.  The  flowsheet  of  this  plant  is 
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shown  in  Fig.  8.  I  was  asked  to  make 
a  critical  report  on  it.  Some  of  the 
highlights  of  my  critique  which  sub¬ 
sequently,  during  my  second  trip  in 
1930  and  1931,  were  amply  proved  when 
the  first  attempts  in  operating  were 
made,  were  as  follows; 

All  of  the  surface  transport  cars  ( 10- 
ton)  which  had  been  provided  dumped 
on  one  side  only.  Inasmuch,  as  it  was 
practically  impossible  under  Russian 
conditions  to  assure  that  the  dumping  of 
all  cars  in  a  train  would  be  so  organ¬ 
ized  as  to  permit  dumping  directly  into 
a  crusher,  this  fact  necessitated  some 
sort  of  a  feeder  from  the  track  bin 
(Figs.  7  and  8).  The  ore,  after  having 
been  raised  on  the  railroad  trestle  over 
30  ft.  above  ground  level,  was  dropped 
almost  an  equal  distance  below  ground 
level,  the  track  bin  being  of  750  tons’ 
capacity.  Without  any  work  whatso¬ 
ever  having  been  done  on  the  ore,  it 
was  then  lifted  by  pan  conveyor  to  the 
bin  feeding  a  No.  9  Gates-type  gyratory 
(only  one  provided!).  The  bin  above 
the  gyratory  required  the  ore  to  be  again 
lifted  some  75  ft.  Other  practice  might 
have  indicated  the  use  of  two  jaw  crush¬ 
ers  for  this  primary  stage,  preferably 
fed  direct  from  the  trains  of  cars  com¬ 
ing  from  the  mines  in  which  storages 
could  have  been  provided  ahead  of  the 
crusher  without  fear  of  excessive  freez¬ 
ing  in  the  extreme  Siberian  winter  tem¬ 
peratures  (40  to  50  below  zero).  Also, 
the  presence  of  these  bins  for  wet  rock 
ahead  of  the  primary  crusher  might, 
under  winter  conditions,  afford  a  con¬ 
stant  hazard  to  human  safety  when 
frozen.  The  following  winter,  a  man 
was  killed  in  this  bin  while  attempting 
to  open  it  up.  The  6-in.  discharge  from 
this  crusher  was  run  over  picking  belts 
to  remove  dead  rock.  Provision  of  a 
fairly  large  rock  bin  over  the  two  sec¬ 
ondary  No.  7  Gates  crushers  presented 
the  same  hazard  from  frozen  rock  as 
well  as  the  possibility  of  frequent  plant 
interruption.  The  crushers  were  fed  by 
roll  grizzlies,  which  packed  and  did  not 
screen. 


Method  Efficacious 

The  product  made  by  these  crushers 
went  over  shaking-screen  tables.  These 
were  of  the  type  used  in  coal  operations, 
very  heavy,  built  of  steel  and  actuated 
by  one  eccentric  underneath,  as  large  as 
a  locomotive  driving  rod.  The  purpose 
of  these  screens  was  to  separate  out 
dry  rock  containing,  for  most  practical 
purposes,  no  commercial  asbestos.  They 
were  followed  by  picking  belts  from 
which  asbestos-bearing  rock  would  be 
returned  to  the  mill  flow.  Of  the  2,400 
tons  of  original  feed,  only  960  eventually 
went  to  the  mill  proper.  From  tests 
made  by  me  on  these  rejected  materials 
I  concluded  the  method  was  so  effica¬ 
cious  as  to  warrant  serious  consideration 
for  its  adaptation  in  other  countries, 
even  when  the  wage  scale  for  pickers  as 
opposed  to  Russia  (90  to  120  kopeks  per 
shift)  would  prohibit  attempting  to  get 
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Fig.  4 — One  of  the  revolvlnit- 
sereen  and  inclined-plane 
units  typical  of  former  Rus¬ 
sian  practice 

every  last  bit  of  value  from  the  rock. 
In  other  words,  the  small  amount  of 
material  lost  was  so  far  exceeded  in 
value  by  the  resultant  lowering  in  the 
cost  of  milling  40  per  cent  of  the  initial 
mill  feed  through  the  dryers  and  sub¬ 
sequent  processes  as  to  make  this  idea 
one  of  extreme  interest. 

The  material  returned  to  the  mill  feed 
was  crushed  to  dryer  size  in  a  Blake 
crusher,  as  indicated.  To  obtain  a 
cubed  product  instead  of  slabs  this 
crusher  was  of  special  design.  The  jaws 
at  the  discharge  end  had  lips.  As  a 
result  this  crusher,  of  10  to  12  tons’ 
capacity  per  hour,  was,  I  should  judge, 
at  least  equal  in  size  and  horsepower  to 
the  normal  machine  of  40-50  tons’  hourly 
capacity. 

The  wet-rock  storage  was  of  30,000 
tons’  capacity.  This  provided  a  month’s 
supply  for  the  mill,  inasmuch  as  only 
960  of  the  original  2,400  tons  of  rock 
eventually  found  its  way  into  the  mill 
proper.  This  storage  was  not  heated; 
nor,  due  to  its  type  of  construction,  was 
there  any  feasible  method  of  heating  it. 
The  result  of  the  severe  winter  tempera¬ 
tures  on  this  hygroscopic  material,  25 
mm.  in  diameter,  chock  full  of  fines,  be¬ 
fore  drying,  can  well  be  imagined. 
Furthermore,  the  type  of  construction 
utilized  involved  a  veritable  maze  of 
timber  supports  onto  which  the  ore  fell. 
Entire  members  were  broken  away. 


Although  the  plant  up  to  this  point 
employed  belt  conveyors,  we  then  find 
exterior  bucket  elevators  being  used 
from  the  wet  rock  storage  to  the  dryer 
house,  from  the  dryer  house  to  the  dry- 
rock  storage  (15,000  tons)  and  from  the 
dry-rock  storage  to  the  mill  proper.  The 
15,000  ton  dry-rock  storage,  supplying 
as  it  did  a  two  weeks’  reserve  for  the 
mill,  seemed  in  itself  almost  a  sufficient 
factor  of  safety,  providing  continuous 
mill  operation  without  any  wet-rock 
storage  whatever. 

Coming  now  to  the  mill  proper,  we 
find  radical  departures  from  standard 
Canadian  technique.  The  shaking 
screens  were  again  of  the  massive  type 
used  in  the  coal  industry,  hardly  neces¬ 
sary  for  asbestos  work.  Later,  in  the 
attempt  to  get  the  mill  up  to  capacity, 
these  were  speeded  to  over  400  r.p.m. 
The  vibration  from  these  as  well  as  from 
the  rolls,  placed  as  they  were  even  on 
the  top  floor  of  the  mill  building  (which 
was  of  concrete,  no  structural  steel  hav¬ 
ing  been  available),  opened  up  weak¬ 
nesses  in  the  structure  after  less  than 
a  month  of  operation.  Considerable  in¬ 
terruption  resulted  from  the  use  of 
bucket  elevators. 

Function  of  Shaking  Screen 

In  Canada,  it  has  been  conceded  that 
the  primary  purpose  of  shaking-screen 
tables  is  not  one  of  sizing.  Rather, 
the  shaking  screen  eliminates  sand,  and 
“beds”  the  material  so  that  the  asbestos 
becomes  amenable  to  air  suction.  In 
this  mill,  however,  the  shaking  screens 
made  three  products,  in  addition  to  the 
asbestos  which  was  sucked  from  them. 
Oversize  went  to  the  set  of  rolls  follow¬ 
ing  the  screen.  The  middlings  bypassed 
the  rolls  and  went  to  the  next  shaking- 
screen  table.  The  fines  bypassed  all  the 
roll  stages  and  went  to  Humboldt  dis¬ 
integrators.  Nowhere  were  jumbos, 
hammer  mills  or  “cyclones”  utilized  in 
the  plant.  It  appeared  first  that  the 
screens  were  being  overloaded,  which 
might  result  in  a  large  amount  of  dust 
and  grit  being  drawn  along  into  the 
suction  system  with  the  fiber.  Second, 
the  underscreen,  being  of  small  mesh, 
would  blind,  nor  would  there  be  any  way 
of  keeping  it  open.  A  result  was  indi¬ 
cated  that  material  containing  long  ab- 
hestos  would  bypass  the  first  set  of  rolls 


and  then,  possibly  but  to  lesser  extent, 
each  successive  set;  and  would  end  up 
in  the  disintegrator,  where  it  would  be 
converted  into  paper  or  shingle  stock 
with  the  attendant  loss  in  volume. 

Why  Rolls? 

The  reason  that  rolls  were  used  in 
this  plant  apparently  hinged  upon  the 
desire  to  produce  only  a  partly  opened 
fiber.  These  rolls  used  with  the  Russian 
inclined  plane  or  in  the  RuKeyser  proc¬ 
ess  will  produce  not  only  such  fiber  but 
also  material  which  could  be  classified 
as  partially  opened  crudes.  Even  if  the 
two  shells  are  driven  at  differential 
speeds  (the  attrition  from  which  to  a 
greater  extent  fiberizes  the  asbestos), 
the  resultant  product  would  not,  judging 
from  our  experience,  be  sufficiently 
opened  as  to  permit  withdrawal  by  any 
normal  degree  of  air  suction.  There¬ 
fore,  instead  of  revealing  the  usual  pro¬ 
portion  of  partly  opened  long  grades, 
the  actual  results  from  this  mill  appeared 
to  show  a  higher  percentage  of  shorts, 
with  the  long  fiber  opened  to  such  a 
degree  by  the  ultimate  action  of  the  dis- 
integratory,  doing  the  bulk  of  the  work, 
that  a  great  amount  of  dust  had  been 
beaten  into  it,  with  a  loss  of  much  of 
its  “life.” 

The  fiber  was  drawn  by  air  suction 
into  a  series  of  collectors  and  then 
dropped  into  hoppers.  Asbestos  fiber  is 
notable  for  the  way  in  which  it  hangs  up 
and  packs  tightly  in  such  bins.  This  is 
worthy  of  comment.  All  grades  were 
then  sent  to  a  series  of  shaking-screen 
tables  for  cleaning.  These  tables  were 
fitted,  not  with  wire  screen-cloth  of  the 
usual  opening,  but  with  perforated  plate 
having  openings  of  about  1/40  in.  diam¬ 
eter.  These  blinded.  From  the  clean¬ 
ing  tables  the  material  was  again  sucked 
up  into  collectors,  dropped  into  hoppers, 
and  fed  to  large  slow-speed  grading 
trommels.  The  fiber,  instead  of  discharg¬ 
ing  immediately  into  the  bagging  facili¬ 
ties,  was  made  to  discharge  upon  belt 
conveyors,  one  for  each  grade,  trans¬ 
ported  the  whole  length  of  this  section  of 
the  plant,  and  discharged  into  open  cars. 
These  in  turn  were  pushed  by  hand 
into  a  bagging  department,  which  for 
some  reason  was  placed  about  a  hundred 
yards  distant.  The  mill  waste,  instead 
of  being  handled  by  the  usual  methods 
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employed  in  Canada  (inclined  belt-con¬ 
veyor  or  locomotive  and  cars)  was  dis¬ 
posed  of  by  means  of  a  Bleichert  aerial 
tramway  to  the  dump  immediately  ad¬ 
jacent  to  the  mill.  Any  acreage  desired 
for  dumping  was  available,  and  the 
tramway,  which  rose  at  a  very  steep 
angle  (I  should  say  well  over  30  deg.) 
provided  what  many  would  consider  a 
difficult  if  not  unfeasible  method  of  dis¬ 
posal  in  the  light  of  future  demands. 

Naturally,  no  better  experimental 
“laboratory”  could  have  been  conceived 
than  a  plant  of  the  size  of  this  latter, 
involving  as  it  did  so  many  radically 
different  ideas,  yet  the  Trust  had  pro¬ 
tected  the  proposed  “Mill  No.  3”  before 
the  “Gigant”  had  started  operation  and 
before  my  return  to  the  district  in  1930. 

I  was  told  that  the  cost  of  this  mill 
totaled  9,000,000  rubles  before  ultimate 
completion,  but  after  rebuilding.  The 
output,  as  observed  by  me  during  its 
intermittent  operation  in  the  latter  part 
of  1930  and  the  beginning  of  1931,  al¬ 
though  conforming  fairly  well  to  Cana¬ 
dian  standards,  was  comparatively  dirty, 
dusty,  contained  grit,  and  appeared 
rather  “hashed”  up.  Recommendations 
were  made  for  changes  which  I  felt 
could  bring  the  plant  up  to  rated  capac¬ 
ity  and  make  a  clean  product. 

Recommendations  were  also  made  for 
bettering  the  plant  mechanically  and  in¬ 
creasing  its  efficiency.  The  mill  build¬ 
ing  had  been  constructed  with  a  large 
floor  space,  of  which  so  little  was  being 
utilized  as  to  permit  the  installation  of 
additional  equipment.  Reducing  the  load 
on  the  tables  was  suggested  to  give  a 
cleaner  product,  and,  inasmuch  as  the 
total  amount  of  asbestos  to  be  lifted  was 
the  same,  ample  fan  and  collector  capac¬ 
ity  existed.  However,  in  1930-31,  the 
changing  around  of  the  plant  was 
stopped,  due  to  the  fact  that  the  Trust 
had  not  yet  formally  accepted  the  mill. 

Before  my  final  departure  from  the 
district  in  early  1931,  decision  was  made 
that  subsequent  plants  would  more  or 
less  follow  strictly  conventional  (Cana¬ 
dian)  technique  adapted  to  Russian  con¬ 
ditions.  From  our  experience  with  the 
flexibility  of  the  feature  of  rejection  of 
waste  rock  in  the  crushing  plant,  we 
felt  that  this  departure  from  standard 
practice  might  advantageously  be  re¬ 
tained  under  Ural  conditions. 


Fig.  6 

“Gigant”  miii,  built 
in  1928-29  and  de¬ 
stroyed  by  Are 


Bins  (770  tons  total  capaeit: 
goll  feeder  grizzly 
Oversize  Undersize 

I  500-600mm 

Pan  convevor(150tons/hr)  ore 


Undersize 


Oversize 


Dust  Fan  and 
collector 


I-  No.9  Oates'gyrwtory 
150  tons/hr  crushing 
to  -ISO  mm. 


belt  conveyor  Cl50tDn%/hr) 
000  mm.  Wide) _ 


?0%''dead”roclc 

(removed) 

2  ConveydrsOOlBnVh 


Fig.  8 
Flowsheet 
of 

“Gigant” 
crushing  plant 
as  in 
operation 


2  Bins  (650tons) 


65jton  bin 


Roll  feeder  Roll  feeder 

grizzly  grizzly _ 

Ovvfsiie  Undersize  Ovcfsls  Undersize 
I  dO-SOmm)  I  (40-50  mm) 

No  7  Gates  |  No.7  Gates  1 
breaker  j  breaker  I 


Shaking  screens  Shaking  screens 
Oversize 


iize  Oversize  Ui 


time 

article  was 
written. 
All  “tons” 
are  metric, 


Fines  from  mine  ^ 

Bin  (800  mm.  VI 

Feeder  Picked  rock 
Elevator 


Series  of 
belt  conveyors 


Waste 

Waste  cinveyor 
40  tons/hr 


Central  C( 


40-ton  bin 
Feeder 

Spec  Blake  crusher 
(10-12 tons/hr.t 


Waste  dump 


to  25  mm) 


Inclined  bucket  elevotor 


WET  ROCK  BIN 

t.35,000tt)ns.asbes1os  axrtent  16%) 

•  byposs  Conveyor  (50tons/hr.  500x47.000  mm 


2-500x93.500mm. 
I-500x98000mm. 
500x  20,480mm 


irs  (each  50tons/hr) 

3  Inclined  bucket  elevators 
5^60-ton  hoppers 

3-Chain  feeders  ,,  .  ,  .  „ . 

- 1 -  [Cap^ily  of  each  25  tons 

•  long)  3-Rotary  dryers  Jof  25mm.rock  per  hour 
~  I  |ftwn  8*moisture  ■to  1-2%. 

m.)  2-Pah  conveyors  ICoa 1 12,000  B.tu. 


3  Belt  convei 


(300  X  27.200  mm.)  2-lnclined  bucket  elevotprs . each  75 tons/hr 


DRY  ROCK  BIN 

(15,000  tons  capacity) 


500  mm  3-Belt  coriveyors,  each  SOtons/hr 
S-lnclined  bucket  elevators.each 45tDns/hr 
l-Shuttle  conveyor,  45  tonsAir 
S-SS-ton  llioppers 
3-Chain  feeders ,  15tons/hr 


Fig.  7 

The  “Gigant”  mill 
rebuilding 


3- Shaking  screen  tobies 


October,  1933 


Engineering  and  Mining  Journal 


SULPHATIZING  ROASTING 


New  Views  on  Reactions  and  Mechanics 


Much  work  has  been  done  to 
develop  a  successful  method  of 
roasting  copper  ores,  with  sub¬ 
sequent  wet  treatment  for  recovery  of 
the  copper.  The  latest  contribution  in 
this  field  has  been  made  by  Edgar  A. 
Ashcroft,  who  has  been  studying  the 
problem  for  about  five  years.  A  paper 
discussing  the  result  attained  to  date 
was  presented  by  Mr.  Ashcroft  at  the 
63d  meeting  of  American  Electrochemi¬ 
cal  Society,  held  in  Montreal  last  May. 
This  paper,  of  which  the  following  is  an 
abstract,  will  be  printed  in  full  in  the 
forthcoming  Transactions  of  the  So¬ 
ciety.  Although  the  investigation  is  not 
yet  completed,  it  appears  to  have  clari¬ 
fied  the  mechanism  of  the  roaster  opera¬ 
tion;  some  of  the  essential  conditions 
for  success  in  this  stage  of  the  work 
have  been  presented.  A  connected 
series  of  operations  for  the  wet  extrac¬ 
tion  and  recovery  of  copper,  either 
alone  or  in  association  with  nickel  and 
zinc,  has  also  been  worked  out,  as  well 
as  a  new  modification  of  an  old  and 
theoretically  highly  promising  method 
of  electrolysis  which  formerly  had  not 
achieved  commercial  success. 

The  Theory 

Research  was  started  with  the  idea 
that  copper  ores,  whether  oxidized  or 
sulphide  minerals,  may,  after  proper 
mixing,  be  roasted  together  to  render 
all  copper  water-soluble,  leaving  the 
iron  as  insoluble  ferric  oxide.  The 
theory  formulated,  which  was  afterward 
confirmed  by  practical  results,  is,  briefly, 
as  follows:  (a)  Reactions  in  roasting 
proceed  primarily  and  definitely  to  the 
formation  of  sulphates,  not  oxides,  the 
latter,  as  well  as  the  sulphur  dioxide 
evolved,  being  secondary  products, 
formed  by  decomposition  of  the  sul¬ 
phates.  Iron  oxide  acts  as  an  efficient 
catalyst  in  the  formation  of  these  sul¬ 
phates.  (&)  Iron  is  probably  the  only 
element,  or  at  least  the  only  principal 
element,  which,  by  reason  of  the  great 
heat  of  formation  of  the  higher  oxide, 
FejOj,  is  completely  converted  to  oxide 
in  a  sufficiently  oxidizing  atmosphere, 
yielding  the  undecomposed  acid  radical 
to  a  basic  material  such  as  copper  oxide 
or  the  basic  constituents  of  the  gangue. 
(c)  As  a  corollary  to  the  preceding 
statement,  iron  sulphate  is  not,  as  gen¬ 
erally  assumed,  per  se  decomposed  nor¬ 
mally  at  a  temperature  so  far  below  the 
decomposition  temperature  of  copper 
sulphate  that  a  mere  roasting  at  a  care¬ 
fully  regulated  temperature  may  be  em¬ 
ployed  to  assure  complete  conversion 
into  soluble  copper  and  insoluble  iron, 
(d)  Formation  of  cupric  ferrite,  CuO. 
Fe,0„  takes  place  at  any  temperature 
above  550  deg.  C.  when  the  oxides  of 


copper  and  iron  are  brought  in  juxta¬ 
position;  at  700  deg.  such  formation  is 
prohibitively  rapid,  (c)  The  ordinary 
rabbled  furnace  is  inimical  to  complete 
conversion  into  copper  sulphate,  on 
account  of  the  following  reaction: 

CuS04-fCuS-f02=2Cu0-t-2S02 
(A  similar  reaction  occurs  under  reduc¬ 
ing  conditions :  CuSO^  -f-  CO  =  CuO  -\- 
SO.-fCOJ 

In  well-rabbled  charges. the  reaction 
begins  at  a  temperature  almost  as  low  as 
that  at  which  oxidation  of  sulphur  to 
sulphates  starts.  It  certainly  proceeds 
rapidly  at  400  deg.  C.,  whereas  the  best 
temperature  for  stationary  charges  is 
agreed  to  be  about  600  deg.  C. 

A  summary  of  the  conditions  outlined 
gives  the  following  requisites  for  an 
ideal  sulphatizing  roast :  A  properly 
proportioned  mixture  with  a  correct 
amount  of  sulphur.  The  proportion  must 
be  such  that  all  copper  and  other  basic 
ingredients  are  satisfied,  neither  more 
nor  less,  with  a  small  excess  (not  more 
than  5  per  cent  for  most  ores)  to  allow 
for  a  small  but  unavoidable  decompo¬ 
sition  of  sulphates  and  evolution  of  sul¬ 
phur  dioxide.  No  movement  of  the 
charge  must  take  place  as  long  as  un¬ 
oxidized  sulphides  are  present — that  is, 
until  about  three-quarters  or  more  of 
the  oxygen  has  been  taken  up.  Up  to 
that  point  the  roast  is  best  carried  out 
in  ovens,  in  shallow  layers  on  movable 
steel  trays  or  trucks,  with  the  finishing 
roast  in  a  rabbled  apparatus.  Complete 
absence  of  products  of  combustion  is 
essential ;  whenever  possible  the  fuel 
should  be  dispensed  with,  and  the  tem¬ 
perature  should  be  kept  between  550  and 
600  deg.  C.  This  is  easily  done  by  using 
a  specially  constructed  oven  supplied 
wholly  or  in  part  with  oxygen  gas.  As 
the  reactions  are  strongly  exothermic, 
low-grade  ores  or  mixtures  may  be 
treated  in  a  self-heating  operation.  In 
many  cases  ores  may  be  treated  without 
concentration,  thus  eliminating  fine 
grinding,  dry  crushing  in  rolls  to  about 
20  mesh  being  sufficient  for  sulphatiz¬ 
ing.  To  comply  with  the  conditions  out¬ 
lined  it  is  preferable  to  roast  with  oxy¬ 
gen  (90-95  per  cent  pure)  instead  of  air. 

Under  the  conditions  given  the  reac¬ 
tion  begins  at  about  370  deg.  C.  and 
proceeds  rapidly  at  600  deg. ;  the  em¬ 
pirical  reaction  for  the  characteristic 
mineral,  chalcopyrite,  the  source  of  both 
sulphur  and  iron,  and  malachite,  basic 
carbonate,  here  considered  as  oxide  for 
the  sake  of  simplicity,  is  as  follows : 
2CuFeS,+2CuO-hl  70= 
4CuS04-l-Fe,0,. 

With  proper  proportions  of  constituents 
a  conversion  of  95  to  98  per  cent  into 
water-soluble  copper  may  be  expected, 
with  nearly  all  of  the  remainder  soluble 


in  weak  acid.  The  practical  execution 
of  the  roasting  process  is  not  difficult 
when  the  principle  is  understood.  Many 
of  the  large  copper  deposits,  such  as 
some  of  those  of  Northern  Rhodesia, 
are  ideally  suited  for  this  purpose,  hav¬ 
ing  a  high  content  of  oxidized  copper. 

Balanced  Mixture  Necessary 

The  ores  should  be  selected  or  mixed 
to  give  an  equivalent  of  sulphur  com¬ 
bined  with  iron  for  every  equivalent  of 
basic  material,  the  latter  term  including 
oxidized  copper,  half  of  cuprous  copper, 
metallic  copper,  and  basic  gangue. 
Cuprous  compounds,  and  also  low-grade 
mattes,  if  deficient  in  sulphur,  will  re¬ 
act  partly  as  basic  material  and  partly 
as  sulphides.  Some  mattes  thus  already 
constitute  a  balanced  mixture  and  may 
be  roasted  alone  to  water-soluble  copper 
and  ferric  oxide.  This  consideration 
may  open  the  way  for  a  useful  and 
economical  combination  of  pyritic  smelt¬ 
ing  with  this  roast  applied  to  the  low- 
grade  mattes  obtained  in  that  operation. 

With  a  large  excess  of  sulphur  and 
iron,  as  in  some  of  the  Canadian  ores, 
some  preliminary  step  may  be  required, 
such  as  pyritic  smelting  to  a  balanced 
matte,  flotation,  or  a  preliminary  low- 
temperature  roast. 

Of  the  many  available  copper  minerals 
three  are  characteristic :  chalcopyrite, 
bornite,  and  malachite.  Characteristic 
iron  sulphides  in  these  are  pyrrhotite 
and  pyrite.  Chalcopyrite  has  a  large 
excess  of  sulphur,  whereas  bornite  may 
contain  cuprous  combinations,  leaving 
no  available  sulphur  for  oxidized  min¬ 
erals.  Some  are  actually  deficient  in 
sulphur  in  respect  to  their  copper  con¬ 
tent.  As  a  rule,  sulphur  is  most 
economically  added  as  a  low-  or  me¬ 
dium-grade  concentrate.  Ores  of  low 
copper  content  may,  however,  be  treated 
directly.  An  ore  with  0.6  per  cent  oxide 
copper,  3.8  per  cent  total  copper  (not 
less  than  0.6  per  cent  of  the  sulphide 
copper  present  as  chalcopyrite),  and 
with  an  all-siliceous  gangue,  would  be 
self-balancing,  and,  probably,  on  a  large 
scale,  self-heating.  The  .same  would  be 
the  case  with  an  equally  rich  mixture 
of  malachite  and  pyrite  or  pyrrhotite  in 
molecular  proportions  with  varying 
amounts  of  siliceous  gangue,  or  one  of 
chrysocolla  and  chalcopyrite  with  the 
total  oxide  copper  (or  other  bases)  in 
molecular  proportion,  not  to  the  copper 
but  to  the  sulphur  in  the  iron  sulphide. 

Oxygen  Consumption 

Experiments  have  shown  that  the 
average  oxygen  consumption,  after  al¬ 
lowing  20  per  cent  excess  for  basic 
gangue  and  loss,  is  about  li  ton  per  ton 
of  copper  sulphatized.  The  mixtures 
should  be  made  rich  enough  to  insure 
sufficient  heat  to  carry  the  process  to  an 
end  without  the  use  of  fuel.  A  large 
surplus  of  heat  is  usually  available  when 
mixtures  above  5  per  cent  copper  are 
roasted  in  an  oxygen  atmosphere.  As 
the  amount  of  effluent  gas  is  very  small, 
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and  the  time  of  reaction  short,  it  is  cal¬ 
culated  that  a  mixture  with  only  2  to  3 
per  cent  oxidizable  sulphur,  if  treated 
with  oxygen  in  a  reasonably  large  fur¬ 
nace,  will  suffice  to  support  combustion. 
Richer  mixtures  are  required  when  air 
is  used,  and  the  regulation  is  not  so 
easy.  But  mixtures  may  be  enriched 
easily  and  economically  by  adding  any 
suitable  concentrate.  Even  low-grade 
materials,  such  as  tailings  with  about 
1  per  cent  copper,  may  be  treated  eco¬ 
nomically  with  a  sulphur  concentrate. 

Large-Scale  Work 

On  a  large  scale  the  mixtures  are  best 
proportioned  in  such  a  manner  that  the 
sulphide  sulphur  does  not  fall  below 
about  2  to  3  per  cent  of  the  charge 
weight  (3  to  5  per  cent  copper),  and 
it  may  be  as  much  higher  as  convenient, 
within  limits  not  yet  clearly  defined,  but 
probably  well  above  15  per  cent,  the 
equivalent  of  30  per  cent  copper.  The 
roasting  apparatus  may  be  of  two  dis¬ 
tinct  types.  ^  When  rich  mixtures  are 
treated  in  large  apparatus,  the  economy 
of  the  operation  may  be  greatly  in¬ 
creased  by  judicious  use  of  air. 

If  a  maximum  of  water-soluble  is  re¬ 
quired,  the  charge  must  not  be  disturbed 
until  all  sulphur  is  oxidized,  to  preclude 
loss  of  SOj  by  the  following  reaction : 
CuS  -f  CuSO,  +  0,= 2CuO  +  2SO,  -j- 
22,120  cal.  The  question  of  rabbling  is 
an  important  feature  in  the  roast. 
Usually,  the  temperature  is  supposed  to 
be  the  only  factor  governing  the  forma¬ 
tion  of  copper  sulphate,  but  the  expe¬ 
rience  gained  during  these  tests,  sup¬ 
ported  by  the  equation  given,  shows 
that  to  obtain  a  maximum  of  water- 
soluble  copper  no  disturbance  of  the 
charge  should  be  permitted  until  all 
sulphur  is  oxidized.  After  that  time 
no  decomposition  of  copper  sulphate  or 
evolution  of  sulphur  dioxide  can  take 
place  even  if  the  charge  is  rabbled  vig¬ 
orously  up  to  at  least  650  deg.  C.  The 
roasting  is  rapid  and  the  temperature 
need  never  exceed  550  to  650  deg. 

Oxygen  Preferred  to  Air 

The  last  and  perhaps  most  important 
point  in  the  process  is  the  replacement 
of  air  by  oxygen,  wholly  or  in  part. 
Oxygen  has  been  shown  so  much  more 
convenient  and  effective  than  air,  that 
the  question  of  its  use  is  one  of 
economy  only.  Every  effort  should 
therefore  be  made  to  cheapen  the 
oxygen  supply  when  using  the  process 
on  a  large  scale,  rather  than  using  air. 
When  mixtures  sufficiently  rich  in  cop¬ 
per  are  treated  on  a  large  scale,  a  useful 
and  economical  combination  of  oxygen 
and  air  may  be  applied  alternately. 

Extraction  of  the  copper  from  the 
roasted  ore  is  a  simple  process  and  may 
be  done  in  wooden  vats,  pachucas,  fol¬ 
lowed  by  Dorr  thickeners  and  clarifying 
filters.  When  an  imperfect  roast  has 
been  applied,  the  residue  from  the  water 
leach  may  be  subjected  to  an  acid  leach. 
More  prolonged  agitation  is  required  in 


this  step,  and  the  solution  is  rendered 
more  impure  by  dissolved  gang^ae. 

Recovering  Copper 

Several  methods  suggest  themselves 
for  recovery  of  copper  from  the  leach 
solution.  Copper  sulphate  crystals  may 
be  produced  by  evaporating  the  solu¬ 
tion.  These  may  be  marketed  as  such 
or  reduced  with  charcoal  or  copper  sul¬ 
phide  and  converted  into  blister  copper. 
Copper  may  also  be  recovered  by  elec¬ 
trolysis.  Only  this  method  will  be  dis¬ 
cussed  here.  The  usual  process  is  quite 
expensive  on  account  of  the  large  power 
consumption,  about  2.200  kw.-hr.  per 
ton  of  copper.  An  additional  problem 


is  created  by  the  large  amount  of  free 
acid  produced,  which  in  this  case  is  not 
required  for  extracting  copper  from  the 
ore  but  must  be  disposed  of  otherwise. 

A  method  has,  however,  been  devel¬ 
oped  which  is  an  improvement  upon  the 
old  Hoepfner  process.  Hoepfner  elec¬ 
trolyzed  cuprous  chloride  dissolved  in 
sodium  or  calcium  chloride  solution,  in 
a  diaphragm  cell,  producing  a  double 
equivalent  of  the  metal  at  the  cathode. 
Half  of  the  cuprous  chloride  was  con¬ 
verted  into  cupric  salt  at  the  anode,  and 
the  spent  liquor  was  regenerated  by 
bringing  it  in  intimate  contact  with 
sulphide  ore,  thus  completing  the  cycle. 

Difficulties  Overcome 

Technical  difficulties  prevented  the 
success  of  this  process.  Chief  among 
these  were  the  slow  and  uncertain  solu¬ 
tion  of  the  copper  from  the  ores,  the 
accumulation  of  impurities  in  the  elec¬ 
trolyte,  and  the  difficulties  attending  the 
use  of  diaphragms.  These  difficulties 


have  been  overcome  in  a  simple  man¬ 
ner  in  the  new  process,  by  employing 
the  copper  in  metallic  form  for  regen¬ 
erating  the  spent  electrolyte,  preferably 
in  the  form  of  a  good-grade  copper  pre¬ 
cipitate  which  may  be  readily  prepared 
from  any  sulphate  or  chloride  solution 
by  precipitation  on  sponge  iron.  The 
electrolyte  is  thus  not  allowed  to  come 
in  contact  with  the  ore  or  with  any 
crude  material  from  which  impurities 
may  be  dissolved. 

The  anodes  employed  in  this  elec¬ 
trolysis  are  preferably  of  good  quality 
graphite,  which  stands  up  very  well ; 
the  cathodes,  the  regular  copper  starting 
sheets.  No  diaphragm  is  required.  A 


layer  of  paraffin,  i  to  |  in.  thick,  should 
be  used  on  the  bath  to  prevent  oxidation 
of  cuprous  salt,  otherwise  a  frequent 
source  of  trouble.  The  composition  of 
the  electrolyte  found  most  favorable  is 
150  grams  per  liter  copper  (all  as 
CUjCl,),  300  grams  chlorine  (as  NaCl 
and/or  CaClj+CUjCl,)  j  a  little  free 
sulphuric  or  hydrochloric  acid  may  be 
present  without  harmful  effect,  and 
about  1  gram  per  liter  gelatin  may  be 
used  with  advantage.  Addition  of  a 
slow  stream  of  sulphur  dioxide  into  the 
head  tank  is  sometimes  beneficial.  Cur¬ 
rent  density  employed  is  1.5  to  2.5  amp. 
per  square  decimeter,  the  voltage  0.8  to 
1.0,  and  the  current  efficiency  obtained 
190  to  195  per  cent  (figured  on  di-valent 
copper).  This  gives  an  energy  con¬ 
sumption  of  700-800  kw.-hr.  per  short 
ton  of  copper.  The  deposit,  though 
crystalline  in  structure,  is  very  pure  and 
is  easily  melted  down.  An  outline  of 
the  process  is  given  in  the  accompany¬ 
ing  flowsheet. 
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Flowsheet  for  copper  ores  containing 
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THE  HOGE  MILL 


Fifty-ton  Plant  Treats  Gold  Ore  Formerly  Unworkable 

Frederick  G,  Moses 


The  recent  economic  upheaval  has 
had  its  effect  on  the  mining  in¬ 
dustry.  The  period  from  1914  to 
1929  saw  development  of  large,  low- 
grade  ore  deposits  calling  for  reduction 
plants  of  large  capacities  and  high  ef¬ 
ficiency.  In  the  past  three  years  many 
of  these  installations  have  been  closed 
for  indefinite  periods  and  some  of  them 
dismantled.  Interest  of  the  mining 
fraternity  has  turned  to  small  plants, 
and  more  especially  to  those  produc¬ 
ing  the  one  commodity  that  there  is  no 
danger  of  overproducing:  gold. 

Among  these  is  the  new  flotation 
plant  of  the  Hoge  Development  Com¬ 
pany,  situated  near  Nevada  City,  in 
California.  The  plant  is  of  interest  be¬ 
cause  it  is  small,  modern  and  efficient, 
and  treats  a  type  of  gold  ore  ignored  in 
the  past  because  it  could  not  be  eco¬ 
nomically  treated.  During  the  last  few 
years  the  company  has  been  developing 
a  new  property  under  the  direction  of 
Otto  E.  Schiflfner.  Early  in  1932  suf¬ 
ficient  ore  had  been  developed  to  justify 
erecting  a  small  reduction  plant.  Ex¬ 
perimental  tests,  made  to  determine  the 
best  method  of  treating  the  ore,  showed 
that  it  responded  most  satisfactorily  to 
flotation.  A  50-ton  flotation  plant  was 
accordingly  built. 

At  the  Hoge  mine  the  ores  occur  in 
veins  partly  filled  with  quartz  and  em¬ 
bedded  in  granodiorite.  The  only  metal 
found  in  commercial  quantities  is  gold, 
principally  as  native  gold  closely  asso¬ 
ciated  with  and  finely  disseminated 
through  the  base-metal  sulphides,  which 
are  iron,  lead,  and  zinc,  with  pyrite  pre¬ 
dominating.  It  has  been  estimated  that 
between  50  and  60  per  cent  of  the 
values  could  be  recovered  on  amalgama¬ 
tion  plates.  Recently  gold  tellurides 
have  been  identified. 

A  Departure 

The  Hoge  mill  is  the  first  in  the 
Nevada  City-Grass  Valley  districts  of 
California  in  which  established  prac¬ 
tices  were  ignored  and  an  all-flotation 
plant  of  modern  design  was  built.  The 
flowsheet  is  simple.  From  the  storage 
pocket  on  the  headframe  the  ore  is  fed 
over  a  steel  grizzly  with  l^-in.  openings 
to  a  16x24-in.  Blake  crusher.  Undersize 
from  the  grizzly  and  the  crusher  prod¬ 
uct  are  carried  by  a  16-in.  belt  conveyor 
to  a  75-ton  fine-ore  bin.  From  here 
the  material  is  fed  by  a  22-in.  traveling 
belt  feeder  to  a  set  of  10x30-in.  Allis- 
Chalmers  rolls,  the  product  of  the  lat¬ 
ter  passing  over  a  12-in.  conveyor  to 


the  mill  feed  box.  Fine  grinding  is 
done  in  a  6x3i-ft.  Marcy  ball  mill  oper¬ 
ating  in  closed  circuit  with  a  56-in. 
Model  C  duplex  Dorr  classifier.  Sands 
are  returned  to  the  ball  mill  and  the 
classifier  overflow  goes  direct  to  the  flo¬ 
tation  department.  Here  the  equipment 
consists  of  a  six-cell  Kraut  rougher  and 
a  two-cell  Kraut  cleaner  machine.  Tail¬ 
ing  from  the  former  goes  to  waste  after 
passing  over  a  Deister  Plat-0  concen¬ 
trating  table  operated  as  a  pilot  to  give 
a  visual  check  on  flotation  operations. 
The  overflow  from  the  first  four  cells  of 
the  rougher  machine  flows  by  gravity  to 
the  cleaner  machine.  Cleaner  concen¬ 
trates  are  pumped  by  a  Frenier  pump  to 
a  16-ft.  Vandercook  thickener,  whence 
they  pass  to  a  3x2-ft.  Oliver  filter,  the 


filter  cake  being  stored  in  a  20-ton  stor¬ 
age  bin  prior  to  shipment  by  truck  to 
the  Selby  smelter.  The  overflow  of  the 
last  two  cells  of  the  rougher  and  tail¬ 
ing  from  the  cleaner  machine  are  re¬ 
turned  by  a  Frenier  pump  to  the  classi¬ 
fier  for  re-treatment. 

The  rolls  installed  in  the  Hoge  mill 
are  probably  the  first  used  in  northern 
California  gold-mining  districts,  and 
justify  more  attention  than  would  other¬ 
wise  be  given  them.  For  many  years 
intermediate  crushing  of  ores  by  gravity 
stamps  has  been  standard  practice  in 
this  district.  This  equipment  is  ideal 
for  ores  that  carry  their  principal  values 
as  free  gold  requiring  amalgamation. 
The  ores  now  being  developed,  however, 
carry  only  a  minor  part  of  the  values 
in  a  form  that  can  either  be  amal¬ 


gamated  or  freed  at  a  size  at  which 
stamps  can  be  operated  efficiently.  On  [ 
ores  on  which  intermediate  crushing  I 
can  be  made  a  step  in  the  recovery  of 
coarse  gold,  stamps  may  have  a  decided 
value,  but  where  this  is  not  so,  stamps 
can  well  be  replaced  by  other  crushing 
equipment.  The  rolls  at  the  Hoge  mill 
reduce  the  2-in.  crusher  product  to  ^-in. 
ball-mill  feed.  Results  attained  after  a 
year’s  operation  are  indeed  gratifying. 
Chief  among  the  advantages  offered  is 
the  lower  initial  cost  of  equipment. 
Other  important  items  are:  ability  to 
handle  the  various  types  of  ore  mined,  f 
including  those  that  are  received  wet  ‘ 
and  contaminated  with  soft  mud  and 
gouge;  and  material  reduction  in  main¬ 
tenance,  power,  and  labor  costs. 

First  tests  made  on  Hoge  ore  indi¬ 


cated  that  very  fine  grinding  was  neces¬ 
sary  to  obtain  high  recoveries  by  flota¬ 
tion.  Data  obtained  by  daily  operation 
have  continued  to  prove  this  fact.  For 
this  reason  efficient  operation  of  the 
grinding  and  classifier  equipment  is  of 
utmost  importance.  The  ball  mill  used 
is  a  conventional  grate-discharge  type 
mill,  the  grates  having  ^-in.  openings.  | 
Feed  to  the  mill  varies  from  ^  in.  to  |  - 

in.,  depending  on  the  roll  shells.  Maxi¬ 
mum  ball  load  is  about  8,000  lb.  of  steel 
balls.  Both  3-in.  and  4-in.  balls  have 
been  used  in  the  mill.  The  large  balls 
were  found  to  give  better  results  both  | 
in  tonnage  and  ball  consumption.  When  | 
the  plant  was  first  operated  at  a  ca-  i 

pacity  of  50  tons  a  day,  it  was  found  | 

that  a  finished  product  of  a  screen  | 
analysis  of  3  per  cent  on  80  mesh,  88 
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per  cent  minus  200  mesh,  and  70  per  cent  minus  200  mesli 
would  make  possible  an  extraction  of  95  per  cent.  Mill  capacity 
has  been  increased  recently  from  50  tons  to  85  tons  without 
decrease  in  extraction  or  change  in  screen  analysis.  This  has 
been  accomplished  by  increasing  the  speed  of  the  classifier  from 
18  to  22  r.p.m.  and  the  speed  of  the  ball  mill  from  24  to 
28  r.p.m. 

The  gangue  is  a  mixture  of  granodiorite  and  quartz.  Feld¬ 
spar,  clay,  talc,  and  other  altered  gangue  materials  are  also 
present  in  varying  amounts.  Sulphide  content  is  about  5  per 
cent.  Small  quantities  of  oxidized  ore  are  found  in  certain 
stopes  near  the  surface. 

The  mill  is  run  as  a  sulphide  recovery  plant  because  visual 
operation  which  is  based  on  gold  values  is  almost  impossible, 
whereas  the  sulphide  recovery  process  is  based  on  the  action  of 
the  sulphide  content  of  the  ore  in  the  cells.  Conditions  favor¬ 
able  for  recovering  iron  and  lead  sulphides  are  found  also  to 
give  the  best  metallurgical  results  in  terms  of  gold  recovery 
and  grade. 

Respecting  reagents,  practice  is  simple.  Reagents  used  are 
Pentasol  xanthate,  Minerec  B,  sodium  sulphate,  and  pine  oil. 
Xanthate  is  the  principal  promoter,  as  its  action  is  so  positive 
that  all  gold-bearing  constituents  of  the  ore  are  floated  under 
rather  widely  varying  pulp  conditions.  It  is  added  at  the  head 
of  the  rougher  machine  at  the  rate  of  0.02  lb.  per  ton  of  ore 
milled.  A  1  per  cent  solution  of  sodium  sulphate  is  fed  to  the 
ball  mill  and  the  rougher  cells.  Sulphate  is  added  to  the  ball 
mill  to  prevent  oxidation  of  the  iron  sulphides  during  grinding 
and  classifying.  Addition  of  this  reagent  to  the  rougher  cells 
steadies  their  operation.  Pyrite  flotation  is  very  susceptible  to 
slight  variations  in  acidity  or  alkalinity  of  the  pulp,  the  latter 
condition  causing  the  iron  pyrite  to  be  depressed.  The  ore  from 
the  different  levels  in  the  mine  varies,  and  it  is  believed  that 
addition  of  sodium  sulphate  to  the  cells  acts,  as  a  buffer  solution, 
to  prevent  wide  variation  in  pH  readings. 

At  first,  the  variation  in  the  amount  of  primary  slime  in  the 
different  ores  treated  was  a  source  of  tailing  loss.  The  primary 
slime  will  carry  such  values  that  if  a  proportionate  amount  of 
them  are  not  recovered,  the  tailings  will  contain  an  unsatisfac¬ 
torily  high  percentage  of  valuable  material.  The  time  necessary 
for  floating  this  fine  mineral  has  been 
found  to  be  much  greater  than  for  the 


recovery  of  the  coarser  sizes  in  the 
pulp.  Likewise,  the  time  required  to 
prepare  fine  mineral  for  flotation  is 
much  longer  than  for  the  coarse  values. 
Two  methods  can  be  used  to  obtain  the 
necessary  time  for  preparing  the  slime 
mineral:  (1)  use  of  conditioning 
tanks;  (2)  addition  of  the  promoter  as 
far  back  in  the  circuit  as  possible.  Con¬ 
ditioning  tanks  are  less  satisfactory 
when  treating  ores  containing  small  or 
varying  amounts  of  slime.  In  the  mill 
the  second  method  was  adopted ;  that  is, 
the  promoter  is  fed  to  the  ball  mill. 
However,  the  xanthate  was  found  to  de- 


according  to  the  type  and  grade  of  ore 
treated  each  day. 

Results 

During  the  nine  months  that  the  mill 
has  been  in  operation  the  results  at¬ 
tained  have  been  most  satisfactory.  Mill 
recovery  is  about  95  per  cent.  The 
heads  average  $12  per  ton  and  tailings 
$0.60.  In  such  small  plants  the  heads 
often  vary  between  wide  limits.  At 
times  variations  from  $8  to  $66  for 
eight-hour  periods  have  been  experi¬ 
enced  here.  It  is  of  interest  to  note  that 


says  in  the  minus  200-mesh  material. 
This  very  fine  mineral  probably  could 
be  recovered  by  conditioning  tanks  if 
their  cost  could  be  justified.  This  is 
shown  in  the  screen  analysis  in  Table  II. 


Table  I — Screen  Analysis  of  Tailings  of 
Hard,  Unaltered  Quartz  Ore 


Per  Cent 

.\ssay  Value 

-t-80 

3.60 

$1.40 

+  100 

8.40 

1.00 

+  150 

9.60 

1.00 

+  200 

9.40 

0.80 

—200 

69.00 

100.00 

0.60 

compose  in  the  mill,  causing  variation 
in  cell  operation.  This  difficulty  has  been 
overcome  by  adding  to  the  ball  mill  a 
small  amount  of  a  promoter  stable 
enough  to  resist  decomposition  in  the 
mill.  Satisfactory  results  were  obtained 
with  Minerec  B.  It  is  an  insoluble,  very 
stable  liquid  of  efficient  flotation  power 
and  one  that  does  not  interfere  with  the 
xanthate  and  sodium  sulphate  added 
later  in  the  circuit.  Use  of  this  reagent 
has  steadied  flotation  operations  and,  on 
high  slime  ores,  has  reduced  tailing 
values  about  10c.  per  ton.  Consumption 
is  0.005  lb.  per  ton  of  ore  milled.  The 
fourth  reagent,  pine  oil,  is  used  as  a 
frother  and  is  added  at  the  head  of  the 
rougher  circuit.  Consumption  varies 


tailing  values  fluctuate  but  little  in  spite 
of  the  extreme  change  of  values  in  the 
mill  feed.  Tailings  assay  does  vary 
with  the  physical  condition  of  the  ore, 
such  as  the  amount  of  primary  slime, 
the  oxidized  condition  of  the  ore,  and 
the  screen  analysis.  Recoveries  are  al¬ 
ways  the  highest  in  hard,  unaltered 
quartz.  Investigation  of  tailing  losses 
with  this  type  of  ore  shows  the  highest 
assays  to  be  in  the  plus-80  mesh  mate¬ 
rial.  This  is  a  true  middling,  and  addi¬ 
tional  grinding  undoubtedly  would  make 
possible  the  recovery  of  these  values. 
The  screen  analysis  in  Table  I  shows 
this  clearly. 

Ores  carrying  higher  amounts  of 
primary  slime  show  high  tailings  as- 


Table  II — Screen  Analysis,  Tailings  of 
Ore  Carrying  Higher  Amount 
of  Primary  Slimes 


Per  Cent 

.488ay  Value 

+  80 

5.0 

$1.60 

+  100 

8.4 

0.60 

+  150 

9.6 

0.40 

+  200 

8.8 

0.40 

—200 

68.2 

1.20 

100.0 

The  cleaner  overflow,  or  final  con¬ 
centrate,  is  pumped  by  a  Frenier  pump 
to  a  16-ft.  Vandercook  thickener.  The 
thickened  material  flows  by  gravity  to 
a  3x2-ft.  Oliver  filter  and  the  thickener 
overflow  to  a  small  6-ft.  settling  tank. 
Filter  cake  is  stored  in  a  20-ton  storage 
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bin.  A  1-ton  bucket,  operated  by  a 
chain  block  attached  to  an  overhead  rail, 
is  available  to  facilitate  weighing  and 
dumping  the  concentrates  into  10-ton 
trucks.  Overflow  from  the  settling  tank 
joins  the  rougher  tailings  at  the  head  of 
the  Deistef  table,  and  a  small  flow  taken 
from  the  bottom  of  the  tank  goes  to  the 
concentrate  pump,  whence  it  is  re¬ 
turned  to  the  thickener.  No  losses 
have  been  detected  in  the  settling  and 
filtering  circuit.  Automatic  water-box 
samplers  installed  at  strategic  points 
sample  periodically  the  flotation  feed 
and  tails  and  the  concentrate  produced 
by  the  cleaner  machine.  A  tonnage 
sample  is  taken  every  hour  by  a  manu¬ 
ally  operated  deflector  from  the  con* 
veyor  carrying  the  mill  feed  during  one 
revolution  of  the  belt,  and  weighted.  The 
weight  of  each  sample  as  well  as  any 
shutdown  are  recorded  on  a  shift  report 
to  facilitate  calculation  of  the  number  of 
tons  treated  per  hour  and  per  shift.  This 
is  done  by  multiplying  the  sample 
weights  by  a  known  factor. 


The  mill  is  operated  in  three  8-hr. 
shifts  with  one  man  to  a  shift.  A  utility 
man  who  performs  minor  repairs  and 
operates  the  crusher  intermittently  is 
employed  during  the  day  shift.  During 
the  night  shift,  the  latter  duty  is  taken ' 
over  by  the  waste  trammer.  The  assay 
office  is  operated  in  the  interest  of  both 


milled,  with  an  increase  in  recovery  of 
13c.  per  ton,  leaving  a  net  profit  of  9c. 
due  to  increased  tonnage  in  May,  which 
proves  that  the  increase  in  mill  capacity 
was  justified. 

The  metallurgical  achievements  at  the 
Hoge  mill  illustrate  clearly  the  practical 
and  economical  possibilities  offered  by 


Table  III — Milling  Costs,  Hoge  Mill,  May,  1933 


Per  Ton 

Total 

Labor . 

$0,506 

$1,187.88 

Power . 

0.272 

637.59 

Compensation  insurance 

0.020 

47.61 

Assay  supplies . 

0.022 

51.54 

Supplies  and  material.. 

0.255 

596.92 

$1,075 

$2,521.54 

Per  Cent 

47.20  Tons  treated . 

25.  25  Average  heads . 

1 . 85  .\verape  tails . 

2.04  Per  cent  extraction . 

23.66  Tons  of  concentrates  produced . 

- Average  value  of  concentrates  per  ton 

100.00  Ratio  of  concentration . 


2  346 
$12.21 
$0.70 
94.6 
89.81 
$301.28 
26.12:1 


mine  and  mill,  with  half  of  the  charges 
being  paid  by  the  mill.  Operating  costs 
and  data  are  given  in  Table  III. 

In  March,  1933,  a  total  of  1,894  tons 
of  ore  was  treated,  at  a  cost  of  $1.27, 
with  tailings  assaying  55c.  This  indi¬ 
cates  an  increase  of  20c.  per  ton  of  ore 


the  flotation  process,  which,  unfortu¬ 
nately,  has  not  yet  received  merited  at¬ 
tention  by  the  gold-mining  industry.  My 
thanks  are  due  Mr.  Schiffner  and  other 
officials  of  the  company  for  permission 
to  prepare  this  article  for  publication  at 
this  time. 


Rope  Haulage 


Conditions  Under  Which  This  Transport 
System  Is  Extensively  Used 


Rope  haulage  is  much  more 

common  in  Great  Britain  and  the 
“■British  colonies  than  in  the  United 
States,  and,  when  properly  installed 
under  favorable  conditions,  can  be  oper¬ 
ated  at  low  cost.  Its  greatest  disad¬ 
vantages  are  its  lack  of  flexibility  and 
the  frictional  wear  on  ropes  and  rollers. 
Its  advantages  are  a  steady  movement 
of  ore  and  the  ability  to  handle  cars  on 
steep  grades.  Although  by  the  use  of 
turn-sheaves  and  rollers  rope  haulage 
can  be  used  with  success  in  curved 
drifts,  the  best  results  are  obtained  on 
straight  hauls.  In  one  colliery  in  Eng¬ 
land  one  endless-rope  haulage  2i  miles 
long  is  working  successfully,  operating 
on  grades  that  would  be  most  unfavor¬ 
able  for  locomotives.  Endless-rope  and 
chain  haulage  were  formerly  used  in 
some  of  the  iron  mines  of  Michigan, 
but  were  displaced  by  locomotives.  A 
few  are  still  in  operation  in  one  of  the 
Michigan  copper  mines,  small  haulage- 
engines  driven  by  compressed  air  being 
used  intermittently  for  hauling  single 
cars  from  stope  to  shaft  and  return. 

The  diamond  mines  in  South  Africa 
have  some  of  the  most  extensive  in¬ 
stallations  of  rope  haulage  in  the  world. 
At  the  Premier,  near  Pretoria,  16,000 
loads  a  day  are  hauled  out  of  the  great 
open  pit  on  a  steep  grade,  and  the  sys¬ 
tem  is  being  extended  to  greater  depths. 
At  each  of  the  mines  at  Kimberley  a 
production  of  5,000  tons  a  shift  is  han¬ 
dled  in  1-ton  cars  on  one  level  at  very 
low  cost  by  endless-rope  haulage.  A 
straight  crosscut  is  driven  nearly  level 
from  the  shaft  to  the  ore,  and  thence 
across  the  orebody  on  a  4  per  cent  grade. 
The  empty  cars  are  hauled  up  this 


Lucien  Eaton 


grade,  and  are  distributed  to  the  chutes 
automatically  by  gravity  through  drifts 
around  the  edge  of  the  ore.  The  loaded 
cars  are  picked  up  by  the  rope  where  the 
crosscut  enters  the  footwall,  and  are 
hauled  to  a  yard  near  the  shaft,  from 
which  they  are  delivered  to  the  shaft  by 
gravity.  After  dumping  they  are 
picked  up  by  the  rope  and  returned  to 
the  orebody.  The  system  works 
smoothly  with  little  attention,  and  the 
operating  and  maintenance  costs  are 
low.  The  rock  is  not  abrasive,  and 
there  are  so  many  cars  that  the  rope  is 
carried  clear  of  the  ground  nearly  all 
of  the  time.  A  similar  haulage  system 
is  used  on  surface,  and  the  entire  prod¬ 
uct  from  the  mines  is  hauled  for  miles 
to  the  washing  plants  in  1-ton  cars. 
Coarse  tailings  are  distributed  on  the 
dump  in  the  same  way. 

The  clip,  or  “jockey,”  for  attaching 
the  rope  to  the  car  must  be  simple  and 
easy  to  operate,  and  of  the  many  designs 
in  use  that  at  Kimberley  is  among  the 
best.  This  clip  is  merely  a  narrow 
vertical  slot,  just  wide  enough  to  admit 
the  rope  easily,  between  two  lugs  at  the 
end  of  a  short  horizontal  arm,  which  is 
pivoted  on  a  vertical  bolt  at  the  front 


end  of  the  top  of  the  car.  The  rope  is 
dropped  into  the  slot,  when  the  arm  is 
at  right  angles  to  the  line  of  haul,  and 
as  the  arm  swings  forward  the  rope 
binds  between  the  upright  lugs.  The 
cars  are  released  when  the  rope  is  lifted 
out  of  the  slot  by  a  roller. 

In  the  installation  described,  the  rope 
is  pulled  by  a  drum  and  idler  or  by  a 
sheave  of  the  Koepe  type  driven  by  a 
steam  engine  or  electric  motor.  Suit¬ 
able  turn  sheaves  and  rollers  are  pro¬ 
vided.  By  the  use  of  enclosed  roller 
bearings  or  ball  bearings  in  the  rollers, 
lubrication,  one  of  the  largest  items  of 
expense,  and  friction  have  been  mate¬ 
rially  reduced.  The  largest  items  of 
expense  are  power  and  rope  wear. 

With  this  type  of  rope  haulage  it  is 
better  to  use  a  large  number  of  small 
cars  rather  than  a  small  number  of 
large  cars,  and  for  this  reason  the  sys¬ 
tem  is  not  well  adapted  to  ores  that 
break  in  large  pieces.  Large  cars  are 
much  better  handled  by  locomotives. 

Endless-rope  haulage  of  a  slightly 
different  kind  is  used  at  many  mines 
for  the  disposal  of  waste  and  for  stock¬ 
ing  ore  on  surface,  one  or  two  cars  be¬ 
ing  attached  to  the  rope;  but  in  this 
case  the  rope  does  not  keep  moving  con¬ 
tinuously  in  one  direction,  but  is  re¬ 
versed  at  the  end  of  the  trip.  The  best 
results  are  obtained  with  a  Koei)e-type 
haulage  engine  driven  by  an  electric 
motor  with  remote  control. 

Pull-back  or  gravity  haulage,  where 
the  car  runs  downgrade  by  gravity, 
dragging  the  rope  behind  it,  and  is 
pulled  back  upgrade  by  the  rope,  has 
only  a  limited  application  underground, 
and  is  more  often  used  on  surface. 
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CHEMICAL  MIGRATION 


Post-Mine  Kedistrihution  of  Gold 
And  Silver  in  New  Guinea 


Roland  Blanchard 


2. 

Evidence  From  Sampling 

The  Edie  Creek  and  Golden 
Ridges  lodes  which  have  been 
previously  described  have  been 
examined  by  a  number  of  competent  en¬ 
gineers  and  geologists.  All  have  been 
impressed  by  the  singular  gold  occur¬ 
rence,  and  its  distribution  and  behavior, 
but  no  unanimity  of  opinion  exists  as  to 
the  causes.  Eixplanations  that  have  been 
offered  are:  1,  Irregular  deposition  as 
primary  gold,  without  important  subse¬ 
quent  migration.  2,  Mechanical  concen¬ 
tration  due  to  weathering  of  the  lode, 
with  subsequent  transportation  by 
gravity  or  by  circulating  ground  waters 
along  fissures.  3,  Chemical  migration 
owing  to  the  gold  having  been  taken 
into  solution  by  ground  waters,  and  sub¬ 
sequently  reprecipitated.  4,  A  com¬ 
bination  of  two  or  more  of  the  condi¬ 
tions  mentioned  in  the  foregoing.  These 
explanations  will  be  discussed  in  order. 

Irregular  Deposition  as  Primary  Gold 

That  gold  is  unevenly  distributed 
through  the  lode,  and  that  such  distribu¬ 
tion  probably  was  coincident  with 
primary  mineralization,  are  evidenced 
by  the  fact  that  the  gold  usually  is  er¬ 
ratic  in  occurrence,  and  of  higher  than 
average  content  where  the  white,  sugary 
quartz  occurs  as  a  prominent  lode 
constituent.  Its  uneven  distribution  is 
further  attested  by  the  fact  that  gold 
content  in  lode  samples  for  5-ft.  cuts 
varies  from  0.2  oz.  to  as  much  as  19  oz. 
per  ton.  Generally,  where  such  extreme 
variations  occur,  a  marked  difference  in 
character  of  lode  material  is  apparent 
between  the  two  samples;  but  in  many 
instances  where  the  gold  content  varies 
from  0.5  oz.  to  3  oz.,  lode  material  in  the 
hand  specimens  is  essentially  similar  in 
appearance  in  both  occurrences.  As 
will  be  shown  later,  however,  it  does  not 
follow  in  these  latter  cases  that  the 
large  variations  in  gold  content  are 
necessarily  the  result  of  primary  min¬ 
eralization. 

Primary  gold  deposition  in  a  lode 

Concluding  installment.  Part  I  ap- 
appeared  in  the  September  issue. 


frequently  varies  greatly  between  two 
cuts  5  ft.  apart,  or  even  between  two 
samples  from  the  same  cut,  one  taken 
a  few  inches  above  the  other.  But 
where  the  irregularity  is  due  solely  to 


In  the  highly  manganiferous  lode 
material  at  the  Golden  Ridges,  results 
are  not  directly  comparable,  because  the 
cuts  at  12-in.  depth  were  not  made  in 
the  same  pits  as  the  cuts  at  6-in.  depth. 


Yatfats  River,  New  Guinea,  A  tributary  of  the  Upper 
Markham  roaring  its  way  to  the  piains. 


conditions  of  primary  mineralization, 
one  would  expect  the  law  of  averages  to 
work  out  about  equally  for  the  shallow 
and  the  deep  cuts  in  a  given  area  of  gen¬ 
erally  similar  lode  material,  provided  a 
reasonably  large  number  of  samples  had 
been  taken  in  a  uniform  manner.  Yet 
in  the  highly  manganiferous  lode  mate¬ 
rial  at  Edie  Creek,  where  samples  were 
cut  at  successive  depths  into  the  lode,  in 
each  of  the  five  stretches  of  lode  in¬ 
volved  a  majority  of  its  cuts  show  a 
higher  gold  content  in  the  shallow  than 
in  the  deep  cuts.  Out  of  the  total  num¬ 
ber  of  29  sets  of  samples  thus  cut*,  21 
show  more  gold  in  the  shallow  than  in 
the  deep  cuts.  An  average  of  the  29 
sets  of  samples  shows  22.47  per  cent 
more  gold  in  the  shallow  cuts,  as  the 
data  in  Table  X  indicate. 

Average  width  of  lode  for  the  deep 
cuts  is  less  than  for  the  shallow  cuts, 
which  might  be  construed  as  favoring 
higher  rather  than  lower  values  in  the 
deep  cuts. 

»Dupllcate  samples  in  Tables  I  and  II 
are  counted  but  once. 


But  in  so  far  as  the  Golden  Ridges  re¬ 
sults  have  significance,  they  bear  out 
rather  than  contradict  the  Edie  Creek 
results. 

For  the  highly  manganiferous  parts  of 
the  lodes,  irregular  deposition  as 
primary  gold  therefore  would  seem  but 
a  partial  and  perhaps  only  a  minor  ex¬ 
planation  for  the  conditions  found. 

In  the  more  strongly  limonitic  por¬ 
tions,  the  hypothesis  of  irregular  dep¬ 
osition  as  primary  gold  finds  greater 
support,  inasmuch  as  at  one  of  the  two 
stretches  involved  the  white,  sugary 
quartz  occurs  in  greater  abundance  than 
at  any  other  place  where  check  sampling 
was  done.  The  field  notes  show,  how¬ 
ever,  that  although  irregularities  occur 
as  to  particular  cuts,  this  type  of  quartz 
was  on  the  whole  approximately  the 
same  in  volume  in  the  samples  of  2-in. 
depth  as  in  those  of  8-in.  depth.  Yet 
nine  of  the  fifteen  sets  of  samples  show 
less  gold  content  in  the  samples  of  2-in. 
depth. 

Whatever  may  be  the  argument  at 
this  place,  it  remains  significant  that  the 
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other,  longer  stretch  of  limonitic  lode 
material,  which  possesses  only  normal 
content  of  the  white,  sugary  quartz, 
shows,  likewise,  less  gold  content  in  14 
out  of  the  21  sets  of  samples  taken  at 
2-in.  depth  (see  Table  V).  For  the  full 
36  sets  of  samples  cut  in  the  more 
limonitic  areas,  therefore,  nearly  two 
out  of  every  three  show  less  gold  in  the 
samples  cut  at  2-in.  than  at  8-in.  depth, 
and  the  average  content  for  all  samples 
of  2-in.  depth  is  approximately  16  per 
cent  less  than  for  those  of  8-in.  depth, 
as  shown  by  Table  XL 
Although  in  percentages  these  results 
at  Edie  Creek  are  not  as  one-sided  as 
are  those  for  the  highly  manganiferous 
areas,  they  show  an  almost  two  to  one 
trend  toward  gold  impoverishment  for 
the  samples  cut  at  2-in.  depth — a  trend 
for  which  the  hypothesis  of  irregular 
distribution  as  primary  gold  scarcely 
furnishes  a  satisfying  explanation. 

Highly  limonitic  material  does  not 
exist  in  commercial  portions  of  the 
Golden  Ridges  lode,  and  consequently 
neither  corroborative  nor  contradictory 
testimony  for  this  type  of  lode  material 
is  available  from  that  source. 

Samples  listed  in  the  accompanying 
tables  were  not  selected  from  a  larger 
list;  they  represent  all  samples  cut  in 
complete  series  at  successive  depths  for 
experimental  purposes  during  the  check¬ 
sampling  operations  at  both  Edie  Creek 
and  the  Golden  Ridges.  The  results  in 
some  instances  are  opposite  to  those  ex¬ 
pected,  but  their  testimony  as  to  gold 
and  silver  content  at  the  various  depths 
is  unbiased  and  the  size  of  the  samples 
taken  makes  their  testimony  authori¬ 
tative. 

Mechanical  Concentration 

Mechanical  concentration  of  gold 
within  the  lodes,  due  to  weathering  away 
of  the  lighter  lode  constituents,  is  dif¬ 
ficult  to  prove  or  disprove  at  Edie 
Creek,  but  the  evidence  does  not  favor 
important  gold  concentration  by  this 
method.  Although  lode  outcrops  are  too 
restricted  in  size  and  occurrence  to  per¬ 
mit  satisfactory  comparison  with  their 
continuous  exposures  in  drifts  beneath, 
Kingsbury  states  that  samples  from  sur¬ 
face  outcrops  show,  on  averages,  no 
higher  gold  content  than  do  correspond¬ 
ing  samples  in  the  underground  work¬ 
ings.  Furthermore,  although  the  Edie 
Creek  lodes  occur  along  fissured  zones, 
lode  material  itself  is  moderately  com¬ 
pacted,  and  open  fissures  connecting 
with  the  surface  were  nowhere  ob¬ 
served  during  the  visit. 

A  point  to  bear  in  mind  is  that  the 
gold  fields  lie  in  a  steeply  mountainous 
region  of  heavy  rainfall.  Lode  outcrops 
occur  largely  upon  hill  slopes,  drainage 
waters  rush  precipitously  over  the  de¬ 
composed  lode  material,  carry  it  rapidly 
down  the  slopes,  and  probably  deposit 
most  of  the  eroded  gold  in  ravines  and 
creeks  below  to  assist  in  forming  the 
comparatively  narrow  but  rich  placers 
for  which  the  district  is  famous.  In 


other  words,  erosion  probably  is  so 
rapid,  and  sluicing  by  ground  waters  so 
thorough,  that  little  loose  gold  lingers 
at  the  outcrops.  This  is  not  proved,  but 
it  is  probable. 

The  statement  applies  to  Edie  Creek. 
At  the  Golden  Ridges,  gold  mechanically 
concentrated  from  surface  erosion,  if 
present  in  the  lode,  is  necessarily  re¬ 
stricted  to  the  lode  outcrop  upon  the 
hillside,  since  the  lode  is  flat-lying,  and 
is  elsewhere  protected  from  surface  in¬ 
terference  by  an  overlying  quartz- 
porphyry  sill  from  5  to  25  ft.  or  more 
in  thickness.  Although  many  parts  of 
the  lode  show  Assuring  and  bedding- 


Table  X — Gold  in  Shallow  and 
Deeper  Cuts,  Edie  Creek 
Number  Average  Gold,  Silver, 

of  Width  of  Ounces,  Ounces 
Samples  Lode  (In.)  Average  Average 
Shallow  cuts  29  39.86  1.515  48.305 

Deeper  cuts  29  38.65  1.237  45.482 

Table  XI — Analysis  of  Results 
in  More  Limonitic  Areas 

Number  -Average  Gold.  Silver, 

of  Width  of  Ounces,  Ounces, 
Samples  Lode  (In.)  .Average  Average 
Shallow  cuts  36  46.61  1.555  24.000 

Deeper  cuts  36  46.  11  1.802  27.238 


Table  XII — Analysis  of  Composite  Samples, 
Showing  Prominence  of  Manganese 


Gold,  oz . 

Silver,  oz . 

Copper,  % . 

Lead, % . 

Zinc,  % . 

Manganese,  % 


Sample  I  Sample  2 

1.05  0.84 

140.40  4.30 

0.18  0.04 

0.23  _ 

0.55 

7.15  12.15 


Table  XIII — Results  of  Reworking 
Brazilian  Placers 


. — Location  of  Property — . 


Minas  Geraes 

Rio 

First  worked . 

1908-9 

1912 

Gold  yield,  grams/ton. . . 

8.5 

10.85 

Second  working . 

1926 

1926 

Gold  yield,  grams/ton. . . 

4.85 

4.66 

plane  slips,  these  fissures  and  slips  die 
out  rapidly  in  the  soft,  soggy  material, 
and  the  fissures  invariably  contain 
gouge;  they  are  not  open.  Water  cir¬ 
culates  readily  along  them,  but  does  so 
as  active  seepages.  Only  one  open 
watercourse  was  observed ;  it  was 
avoided  in  the  sampling. 

A  form  of  mechanical  migration  that 
must  be  considered  is  colloidal  trans¬ 
portation  by  ground  waters;  for  gold  is 
easily  brought  into  the  colloidal  state, 
and  as  such  might  be  transported  along 
seepages  even  though  open  fissures  are 
absent. 

Maclaren*  and  Boydell®  have  em¬ 
phasized  the  enriching  effects  of  prob¬ 
able  colloidal  gold  deposition.  Although 
much  laboratory  experimentation  has 
been  performed,  little  convincing  field 
evidence,  unfortunately,  has  been  col¬ 
lected  to  show  that  colloidal  transporta¬ 


<J.  M.  Maclaren:  “Gold.”  London,  1908, 

pp.  80-86. 

®H.  C.  Boydell:  “The  ROle  of  Colloidal 
Solutions  in  the  Formation  of  Mineral  De¬ 
posits.”  Trans.  Inst,  of  Min.  &  Met.,  Lon¬ 
don,  1924,  p.  203. 


tion  of  gold  is  important  in  natural 
ground  waters.  Tunell  and  Zies*  state 
that  colloidal  solutions  of  gold  are  very 
unstable,  and  the  gold  can  be  kept  in  so 
lution  for  an  extended  period  of  time 
only  by  the  action  of  suitable  protec 
tive  colloids.  It  is  rather  unlikely  that 
suitable  protective  colloids  are  present 
in  ore  deposits  in  the  necessary  concen 
trations,  and  therefore  they  doubt  that 
transportation  of  gold  in  colloidal  so 
lution  is  of  much  importance  in  ore 
deposition. 

No  clear-cut  examples  of  colloidal 
gold  migration  were  observed  during 
the  visit,  though  evidence  of  it  was 
diligently  sought  in  the  field,  and  later 
in  the  laboratory.  Presumably  it  has 
not  been  important,  but  little  is  known 
about  the  processes  in  nature,  and  the 
collection  and  publication  of  more  field 
data  upon  the  subject  is  desirable. 

But  even  granting  that  mechanical 
gold  migration  by  the  ordinary  method 
or  in  colloidal  form  has  occurred  to  a 
greater  extent  than  at  this  time  seems 
probable,  the  difficulty  remains  of  ex 
plaining  why,  in  the  underground  work 
ings,  the  gold  should  have  been  concen 
trated  close  to  air  exposures  in  the 
highly  manganiferous  portions,  and  be 
present  in  less  than  normal  amount  in 
similar  positions  within  the  more  highly 
limonitic  portions.  One  cannot  well 
argue  that  this  is  a  coincidence,  for  in 
both  areas  the  check  samples  taken  from 
the  deeper  cuts  correspond  closely  with 
the  original  mine  samples  taken  immedi¬ 
ately  after  blasting. 

Chemical  Migration 

1.  Manganese  Solutions.  Advocates 
of  secondary  gold  enrichment  by  man¬ 
ganese-bearing  ground  waters  find  much 
in  these  results  to  confirm  their  hy¬ 
pothesis.  Greatest  increase  in  gold  con¬ 
tent  occurs  where  virtually  the  Avhole 
lode  is  stained  jet  black  by  manganese: 
and,  so  far  as  the  limited  sampling  is  a 
criterion,  the  amount  and  degree  of  en¬ 
richment  vary  with  the  length  of  time 
at  which  workings  have  stood.  That 
is,  in  workings  which  have  stood  a  year 
trenches  had  to  be  cut  more  deeply  into 
the  back  of  the  drift  to  get  a  satisfac¬ 
tory  check  sample  than  in  workings  that 
had  stood  only  three  to  six  months. 
Furthermore,  at  the  Golden  Ridges, 
where  seepages  are  most  pronounced, 
the  check  samples  with  erratic  high  gold 
content  usually  coincide  with  well-de¬ 
fined  seepages. 

Prominence  of  manganese  as  a  lode 
constituent,  all  in  the  form  of  wad  or 
other  earthy  form,  is  shown  in  Table 
XII  by  analyses  of  composite  samples 
taken  in  different  areas  for  mill  tests. 

The  capacity  of  nascent  chlorine  in 
manganese-bearing  ground  waters  to 
dissolve  gold  is  well  established’.  Since 


“George  Tunell  and  E.  G.  Zies,  private 
communication,  11/7/32. 

"For  discussion  of  the  hypothesis  see 
W.  H.  Emmons,  U.S.G.S.  Bull.  No.  625, 
pp.  305-323. 
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ferrous  sulphate  is  an  active  and  thor¬ 
ough  gold  precipitant,  and  MnO,  rapidly 
oxidizes  ferric  sulphate  to  the  ferrous 
state,  it  follows  that  gold  in  solution 
would  be  readily  precipitated  in  those 
parts  of  the  lode  which  are  strongly 
manganese-stained,  and  through  which 
at  the  same  time  water  circulates  freely. 
Tunnel  and  Zies  confirm  this*. 

Evidence  of  Precipitation 

That  gold  is  precipitated  at  Edie 
Creek  from  manganese-bearing  waters 
in  nature,  and  that  such  a  condition  is 
not  merely  a  possibility  based  upon 
laboratory  experimentation  and  theory, 
is  supported  by  wire-gold  specimens  be¬ 
longing  to  Tom  Oliver,  a  tributor  on 
Edie  Creek  at  the  time  of  my  visit.  One 
specimen,  somewhat  less  than  2  in.  in 


gold  were  observed  during  the  visit,  but 
few  permitted  growth  of  the  rod  or  wire 
gold  to  be  reconstructed  so  perfectly 
as  did  this  specimen.  That  the  gold  of 
this  specimen  was  precipitated  from 
manganese-bearing  ground  waters  does 
not  inevitably  follow,  of  course,  but  the 
evidence  bears  witness  to  it. 

Some  observers  have  gone  so  far  as 
to  assert  that  all  gold  from  the  areas 
herein  discussed  (not  for  the  gold  field 
as  a  whole)  has  been  at  some  time  or 
other  in  solution  in  ground  waters;  and 
that  successive  solutions  and  reprecipi¬ 
tations  of  the  gold  within  the  lode  ex¬ 
plain  why  the  gold  is  in  so  fine  a  state 
physically  (except  for  the  wire-gold 
specimens)  as  to  be  for  the  most  part 
indistinguishable  to  the  unaided  eye. 
Whatever  mav  be  the  merits  of  the  con- 


Sntike  River,  New  Guinea,  looking  toward  Zenag.  Most 
of  the  flying  between  Salamoa  and  the  gold  fields  is  over 
this  type  of  country,  with  no  emergency  landing  fields. 
Often  tile  flight  must  be  made  above  or  through  the  clouds, 
with  no  portion  of  the  earth  visibie  during  the  45-mile 
trip  between  terminals. 


sampling  probably  are  all  to  some  ex¬ 
tent  involved.  The  time  factor  alone 
may  explain  absence  of  enrichment,  but 
by  itself  does  not  account  for  im¬ 
poverishment. 

At  the  time  the  check  sampling  was 
being  done,  a  tentative  field  explana¬ 
tion  was  offered  as  follows:  with  lesser 
manganese  and  more  limonite  present  in 
the  “new”  workings,  the  ferrous  solu¬ 
tions  circulating  through  the  lode,  as 
they  reach  or  approach  the  open  work¬ 
ings,  may  become  ferric.  For  the 
reason  that  ferric  solutions  containing 
nascent  chlorine  are  gold  solvents,  lode 
material  close  to  an  exposed  surface  in 
the  workings  could  become  leached  of  a 
part  of  its  gold  as  the  solutions  dripped 
to  the  floor. 

Since  that  time  Tunell  and  Zies  have 
confirmed  this  as  a  possibility,  and  have 
gone  a  step  farther  in  expressing  their 
opinion  that  “the  ferric  sulphate,  es¬ 
pecially  in  contact  with  air,  is  probably 
able  to  account  for  the  solution  of  the 
gold,  and  it  may  be  unnecessary  to  call 
upon  the  chlorine.”* 

The  enrichment  or  impoverishment  of 
limonitic,  low-manganese  gold  lodes  is 
a  matter  upon  which  little  field  evidence 
has  been  collected  and  published.  Until 
more  information  becomes  available,  one 
may  well  consider  that  factors  as  yet  un¬ 
recognized  perhaps  play  a  part,  and  hold 
definite  opinion  in  the  matter  in 
abeyance. 

But  though  migration  of  the  gold  in 
these  manganese-bearing  ground  waters 
seems  a  logical  deduction,  and  may  take 
place  also  in  the  ferric  sulphate  solu¬ 
tions  unaided  by  nascent  chlorine,  it 
does  not  follow  that  all  the  gold  that  has 
moved  has  migrated  by  these  processes. 
I  know  of  no  other  comprehensive  quan¬ 
titative  measurements  of  gold  migration 
in  strongly  manganiferous  deposits  to 
serve  as  a  check,  but  the  rate  of  gold 
and  silver  migration  at  Edie  Creek  and 


height,  consists  of  a  cluster  of  small, 
tapering  rods  of  gold,  individual  rods 
ranging  in  diameter  from  a  hair¬ 
breadth  to  1/50  of  an  inch.  Rods  in  the 
cluster  are  shcaflike  in  arrangement,  but 
at  their  thin  end  they  taper  to  fine,  hair¬ 
like  wires  which  branch  out  so  as  to 


tention,  the  migration  of  gold  in  man¬ 
ganese-bearing  ground  waters  offers  at 
least  a  partial  explanation  for  the  condi¬ 
tions  encountered  in  the  highly  man¬ 
ganiferous  parts  of  the  lodes. 

Whether,  higher  up  in  the  lode,  a 
short  distance  above  final  check  samples. 


the  Golden  Ridges  is  in  rapidity  out  of 
line  with  the  meager  disconnected  data 
available  in  certain  non-tropical 
regions.  Judged  by  conversations  and 
correspondence  with  other  geologists,  it 
seems  to  be,  likewise,  out  of  line  with 
expectations. 


simulate  almost  perfectly  the  unsyni- 
metrical  pattern  of  manganese  dendrites. 
In  several  instances,  the  thin  hair  of 
gold  may  be  seen  under  a  20X  hand 
lens  merging  into  a  narrow  streamlet  of 
minute,  pin-point  yellow  gold  particles, 
which  within  a  length  of  i  in.,  gradu¬ 
ally  become  lost  in  the  black  dendrite 
maze  beyond.  The  entire  process,  there¬ 
fore,  from  .deposition  of  microscopic 
specks  of  gold  upon  the  manganese 
dendrite,  through  mergence  of  these 
into  thin  gold  hairs,  and  subsequent  in¬ 
verted  tapering  growth  into  rods  of  gold 
more  than  an  inch  in  length  and  up  to 
1/50  in.  in  diameter  at  the  thickest 
point,  may  be  seen  reconstructed  in  the 
specimen. 

Numerous  fernlike  growths  of  wire 

*Op.  cit. 


an  impoverished  horizon  exists  to  com¬ 
plement  the  enriched  one  found  near  the 
original  back  of  the  drift  in  the  highly 
manganiferous  portions,  or  whether 
gold  has  migrated  from  throughout  the 
overlying  lode  in  amounts  so  minute  as 
not  to  be  detectable  by  ordinary 
sampling,  are  matters  upon  which  limi¬ 
tations  of  the  work  do  not  permit  form¬ 
ing  an  opinion. 

Impoverishment  of  gold  in  the  shal¬ 
low  (2  in.  deep)  cuts  at  the  more 
highly  limonitic  “new  workings”  of 
Edie  No.  1  is  less  readily  explained 
than  is  enrichment  elsewhere.  Lesser 
amount  of  manganese  stain,  greater 
proportion  of  limonite,  slightly  more  re¬ 
stricted  water  circulation,  and  the 
shorter  period  during  which  the  work¬ 
ings  had  stood  at  time  of  check 


Origin  of  Chlorine 

The  chlorine  present  in  manganese- 
(or  ferric-sulphate)  bearing  ground 
waters  is  generally  believed  to  be  de¬ 
rived  from  salt  carried  by  rain  and 
wind  from  the  sea.  New  Guinea  is 
completely  surounded  by  wide  ocean  ex¬ 
panses,  and  during  certain  periods  of 
the  year  rainfall  in  the  mountainous 
regions,  such  as  Edie  Creek,  is  virtually 
unceasing.  Advocates  of  the  “enrich¬ 
ment  by  manganese-bearing  ground 
waters”  hypothesis  might  arg;ue  from 
this  that  a  larger  amount  of  chlorine, 
per  unit  of  time,  thus  would  be  avail¬ 
able  than  in  such  well-known  gold-en¬ 
riched  regions  as  Gilpin  County,  Colo¬ 
rado,  the  Granite-Bimetallic  mine,  in 

•Op.  cit 
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Montana,  and  Mount  Morgan,  Queens¬ 
land.  Whether  this  increased  supply  of 
salt,  together  with  the  rapid,  continuous 
ground-water  circulation,  is  sufficient  to 
account  for  the  rapid  migration  without 
help  from  other  factors,  is  a  matter  on 
which  no  statistical  data  are  available. 
It  raises  the  question,  however,  whether 
other  possible  gold  solvents  may  not 
exist  in  the  ground  waters. 

Rich  Aggregates 

Although,  in  the  lodes  under  discus¬ 
sion,  not  much  gold  is  visible  of  the 
bright  yellow  color  that  characterizes 
gold  of  the  wire-gold  specimens,  or  of 
gold  generally  that  is  precipitated  from 
manganese  solutions,  there  exists,  at 
numerous  places  along  seepages,  a  dark 
brown  to  greenish,  minute,  pin-point  ag¬ 
gregate  that  closely  resembles  limonite 
but  is  slightly  more  greenish  in  color. 
Little  attention  was  at  first  paid  to  this 
product;  but  when  it  was  noted  that  the 
material  occurred  almost  invariably 
along  prominent  seepages,  and  that  high 
gold  values  usually  coincided  with  its 
occurrence,  some  of  the  product  was 
segregated  and  analyzed.  It  assayed 
816.4  oz.  gold  and  457.9  oz.  silver. 

Subsequent  assays  made  upon  this 
type  of  material  have  disclosed  several 
hundred  to  over  2,000  oz.  gold  per  ton. 
The  product  has  a  low  affinity  for  mer¬ 
cury  (laboratory  recoveries  15  to  20  per 
cent),  but  does  not  conform  to  ordinary 
“rusty”  gold.  Various  laboratory  tests 
made  upon  it,  though  not  yet  securely 
establishing  its  identity,  suggest  that  the 
product  is  very  likely  an  organic  com¬ 
pound. 

2.  Organic  Solutions.  In  this  con¬ 
nection  one  should  keep  in  mind  that  the 
New  Guinea  deposits  occur  in  a  warm, 
tropical  region  of  heavy  rainfall.  Vege¬ 
tation  is  luxuriant,  in  many  parts  so 
dense  that  forest  and  undergrowth  must 
be  chopped  away  before  the  jungle  may 
be  penetrated.  Decay  of  vegetation  is  in¬ 
cessant  and  rapid,  and  decomposition  of 
rock  in  numerous  places  is  thorough  to 
depths  of  25  or  30  ft.  Both  soil  and 
rock  are  kept  saturated  a  large  part  of 
the  year  by  the  daily — in  spots  nearly 
continuous — downpour  of  rain.  Such 
environment  is  especially  suited  to  the 
prolific  generation  of  organic  acids. 

Organic  matter  and  organic  acids  are 
generally  regarded  as  precipitants  of 
gold,  but  at  least  several  organic  gold 
solvents  are  known.  Unfortunately,  few 
statistical  data  are  available  to  show  the 
extent  of  gold  migration  in  natural  or¬ 
ganic  solutions.  The  only  case  I  know 
of  which  yields  quantitative  information 
is  furnished  by  Freise,“  who  gives  the 
results  of  certain  placer  areas  worked  in 
tropical  Brazil  upon  different  occasions. 
Freise  shows  that  there  the  lower  por¬ 
tions  of  old  placers  have  been  profitably 
reworked  after  a  period  of  years  under 


‘"P.  W.  Freise :  "Transportation  of  Gold 
by  Organic  Underground  Solutions.”  Eco¬ 
nomic  Geology,  1931,  pp.  421-431. 


conditions  that  precluded  mechanical 
transportation  of  the  gold,  and  for 
which  chemical  transportation  of  the 
gold  in  solution  by  ground  waters  offers 
the  most  reasonable  explanation.  He 
makes  no  mention  of  manganese  being 
present,  and  his  field  evidence  and 
laboratory  experiments  lead  him  to  con¬ 
clude  that  most  if  not  all  the  migration 
and  enrichment  of  gold  in  the  placers 
are  due  to  organic  solvents.  The  gold 
as  described  by  him  is  similar  to  the 
greenish-brown,  pin-point  gold  aggre¬ 
gates  in  New  Guinea,  except  that  a  cer¬ 
tain  portion  of  it  is  slightly  blacker  in 
color. 

The  dark-brown  coating  he  claims  to 
have  identified  definitely,  in  some  cases, 
as  iron  humate  (C,0,H„Fe).  This 
greenish-brown,  “regenerated”  gold  is 
lighter  in  weight  than  ordinary  placer 
gold,  and,  as  in  the  case  of  the  New 
Guinea  product,  has  a  low  affinity  for 
mercury.  Table  XIII  shows  results  that 
have  been  obtained  from  reworking  the 
Brazilian  placers. 

Tailings  are  stated  to  carry  from  0.48 
to  0.70  grams  gold  per  ton.  For  the 
reasons  that  natural  conditions  preclude 
mechanical  enrichment  and  that  man¬ 
ganese  does  not  appear  to  be  present, 
and  inasmuch  as,  according  to  Freise, 
specimens  of  the  dark-brown  coating  of 
the  greenish-brown  and  the  black  gold 
have  been  established  as  iron  humate, 
considerable  support  is  lent  to  his  con¬ 
tention  that  the  enrichment  or  “regen¬ 
eration”  of  these  old  Brazilian  placers  is 
due  to  transportation  of  the  gold  in  or¬ 
ganic  solvents. 

Migration  in  Organic  Solutions 

To  say,  similarly,  that  gold  in  the 
New  Guinea  deposits  has  migrated  im¬ 
portantly  in  the  organic  state  is  not 
justified  by  existing  evidence.  But 
similarity  between  the  New  Guinea 
greenish-brown  gold  and  the  gold  of  the 
“regenerated”  Brazilian  placers,  to¬ 
gether  with  the  limited  laboratory  ex¬ 
perimentation  that  has  been  done  upon 
the  New  Guinea  product,  suggests 
strongly  that  at  least  some  of  the  New 
Guinea  gold  has  been  dissolved  by  and 
has  migrated  in  organic  solutions.  The 
conditions  in  New  Guinea  are  particu¬ 
larly  complicated  through  the  presence 


of  both  strongly  manganese-bearing 
ground  waters  and  an  abundance  of 
organic  acids. 

The  check  sampling,  as  carried  out,  ' 
sought  a  check  upon  gold  content  only. 
Although  a  satisfactory  check  as  to  gold  i 
content  was  usually  obtained  between 
the  final  check  samples  and  the  original 
mine  samples  taken  immediately  after 
blasting,  it  is  noteworthy  that,  without 
exception,  every  stretch  sampled  in 
workings  that  had  stood  upward  of  three 
months  shows  materially  higher  silver 
content  in  the  check  sample  averages 
than  in  the  original  mine  sample  aver-  ' 
ages.  \ 

But  although  this  is  true  as  regards 
the  check  samples  and  the  original  mine 
samples,  a  different  picture  is  presented 
when  the  two  sets  of  check  samples  cut 
at  successive  depths  for  any  given 
stretch  are  compared  with  each  other. 

In  this  latter  case  every  stretch  involved, 
except  the  one  at  Edie  No.  2,  shows  the  i 
silver  averages  moving  either  upward  or 
downward,  according  as  the  gold  aver¬ 
ages  move  upward  or  downward.  In 
other  words,  when  the  averages  for 
samples  cut  at  2  in.  or  other  shallow 
depth  show  gold  enrichment,  they  show 
silver  enrichment  also.  When  they  g 
show  gold  impoverishment,  as  in  the 
more  limonitic  stretches  at  Edie  No.  1, 
they  show  silver  impoverishment  also. 

At  Edie  No.  2  the  silver  average  moves 
opposite  to  the  gold  average,  but  Table  I 
VIII  shows  that  this  is  due  to  a  single  I 
sample,  and  that  the  silver  in  four  out 
of  the  five  cuts  involved  moves  in  the 
same  direction  as  the  gold  is  found 
to  do. 

Value  of  Criteria  Presented 

The  purpose  of  this  paper  has  been  to 
present  the  evidence,  such  as  it  is,  of 
post-mine  migration  of  gold  and  silver 
in  one  tropical  locality;  partly  as  a  ^ 
record  for  the  future,  partly  as  a  guide 
to  engineers  unacquainted  with  the 
tropics,  as  to  conditions  that  may  con¬ 
front  them  in  sampling  gold  and  silver 
properties  that  have  stood  for  some 
time. 

No  attempt  is  made  to  champion  or 
discredit  a  specific  hypothesis  of  gold 
enrichment  or  impoverishment,  beyond 
expressing  the  belief  that  neither  the 
hypothesis  of  irregular  distribution  as 
primary  gold,  nor  the  one  of  mechanical 
migration  of  the  gold,  furnishes  a  satis¬ 
factorily  complete  explanation  for  all 
the  conditions  found. 
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Trends  and  Developments 

In  the  Industry 


Gold  Sales  on  World-Price  Basis 
Stimulate  Mining  Activity 

Establishment  of  a  Daily  Quotation  for  the  Metal  by  the  Secretary  of  the 
Treasury  and  Its  Sale  by  the  Federal  Reserve  Banks 
Held  to  Be  Operating  Satisfactorily 


Generally  speaking,  the  new 
governmental  regulations  authoriz¬ 
ing  the  mints  to  accept  and  the  Federal 
Reserve  banks  to  sell  “gold  recovered 
from  natural  deposits,”  the  functioning 
of  which  regulations  began  on  Sept.  8, 
seem  to  be  operating  in  a  manner  satis¬ 
factory  to  the  various  interests  affected. 
Gold  mining  appears  to  have  been  stimu¬ 
lated,  with  the  result  that  additional 
employment  has  been  provided,  the  out¬ 
let  for  mining  and  metallurgical  equip¬ 
ment  expanded,  and  new  encouragement 
given  to  technical  research  endeavor. 

Complete  details  of  the  governmental 
rulings  and  procedure  that  relate  to  the 
current  method  of  disposing  of  newly 
mined  gold  at  the  world  price  are  pre¬ 
sented  in  a  pamphlet  of  seventeen  pages, 
recently  issued  by  the  Government 
Printing  Office,  Washington,  D.  C.,  en¬ 
titled  “Gold  Regulations  Prescribed  by 
the  Secretary  of  the  Treasury  Under 
the  Executive  Order  of  August  28,  1933, 
Relating  to  the  Hoarding,  Export,  and 
Earmarking  of  Gold  Coin  Bullion,  or 
Currency,  and  to  Transactions  in  For¬ 
eign  Exchange,  and  the  Executive 
Order  of  August  29,  1933,  Relating  to 
the  Sale  and  Export  of  Gold  Recovered 
From  Natural  Deposits.” 

The  method  of  selling  and  paying  for 
the  gold  is  set  forth  in  Article  34  of 
the  aforesaid  regulations,  which  reads 
as  follows : 

Article  34.  Disposition  of  Gold  Received 
on  Consignment  for  Sale. — When,  after  a 
delivery  of  gold  on  consignment  for  sale, 
the  Mint  is  satisfied  that  the  same  may 
properly  be  sold  under  the  provisions  of 
the  Executive  Order  of  August  29,  1933, 
and  of  these  Regulations,  and  that  the  con¬ 
signor  has  fully  complied  with  the  same, 
and  after  assay,  it  shall  certify  to  the  Fed¬ 
eral  Reserve  Bank  in  the  district  in  which 
the  Mint  is  located  that  it  has  available 
for  sale,  in  accordance  wdth  the  Executive 
Order  of  August  29,  1933,  for  the  account 
of  the  person  by  whom  or  on  whose  behalf 
the  gold  was  consigned,  the  amount  of 


gold  shown  by  such  assay,  and  shall  also 
certify  the  Mint  charges  applicable  thereto. 

“The  Federal  Reserve  banks  are  author¬ 
ized  to  sell  such  gold,  as  nearly  as  may 
be  in  the  order  of  certification,  to  persons 
licensed  to  acquire  gold  for  use  in  the  arts, 
industries  or  professions,  at  the  price  de¬ 
termined  from  time  to  time  by  the  Secre¬ 
tary  of  the  Treasury.  The  Secretary  of 
the  Treasury  will  telegraph  daily  to  the 
Federal  Reserve  banks  the  price  which  he 
determines  is  equal  to  the  best  price  ob¬ 
tainable  in  the  free  gold  markets  of  the 
world  less  expenses  incident  to  shipment 
and  sale.  If  such  gold  is  not  sold  upon  the 
day  of  or  the  two  days  (exclusive  of  Sat¬ 
urdays,  Sundays  and  holidays)  following 
its  certification  to  a  Federal  Reserve  bank, 
it  shall  be  offered  for  sale  to  foreign  pur¬ 
chasers  by  the  Federal  Reserve  Bank  of 
New  York. 

“Proceeds  of  sales,  less  the  charges  de¬ 
termined  by  the  Secretary,  and  Mint 
charges,  shall  be  paid  to  the  consignor  by 
the  Federal  Reserve  bank  of  the  district 
w'here  such  gold  was  deposited.  In  cases 
of  sales  made  abroad,  98  per  cent  of  such 
net  proceeds  shall  be  paid  upon  receipt  of 
telegraphic  remittance  from  abroad,  the 
remainder  upon  receipt  of  final  statement 
by  mail.” 


World  Producton  of  Gold 
(American  Bureau  of  Metal  Statistics) 
In  Fine  Ounces 


1933  June  July  August 

United  States  (a) . .  143,000  176,000  181,000 

Canada .  261,000  250,000  250,000 

Mexico .  48.000  56,000  (/)  52,000 

Colombia .  24,000  39,000  (/)  30,000 

Other  South  Amer¬ 
ica .  40,000  39,000  40,000 

British  India  (e)...  26,000  28,000  28,000 

Japan  (e) .  36,000  36,000  36,000 

Queensland .  8,000  7,000  8,000 

Western  Australia.  53,000  54,000  56,000 

Other  Australasia 


South  Africa .  919,000  930,000  935,000 

Belgian  Congo ... .  22,000  22,000  22,000 

Rhodesia .  55,000  55,000  55,000 

British  West  Africa  28,000  29,000  30,000 

Russia  (c) .  (/)  160,000  (/)  160,000  (/)  160,000 

Elsewhere  (d) .  (/)  75,000  (/)  75,000  (7)75,000 


Totals .  1,935,000  1,992,000  1,994,000 


(a)  Includes  Philippines.  (6)  Includes  New  Zealand 
and  New  Guinea,  (c)  Chiefly  Siberia;  1933  estimated 
at  average  rate  of  1932.  (a)  Includes  Wwt  Indies, 

Central  America,  Europe,  and  Asiatic  and  African 
lands  not  separately  reported:  estimated,  (e)  Prin¬ 
cipal  mines;  nearly  complete.  (/)  Conjectural. 


Since  Sept.  8  the  price  of  the  metal 
per  troy  ounce,  as  determined  by  the 
Secretary  of  the  Treasury,  has  fluctuated 
between  $29.10  and  $32.28,  the  higher 
figure  applying  to  Sept.  20  and  the  lower 
to  Sept.  11.  The  average  price  for  the 
period  of  Sept.  8-30,  inclusive,  was 
$30,774.  A  daily  record  of  prices  appears 
on  page  443.  Sales  of  newly  mined 
gold  made  in  the  foreign  market  by  the 
Federal  Reserve  Bank  during  the  period 
totaled  89,175  oz.  Total  receipts  of 
newly  mined  gold  at  the  mints  and  the 
amount  of  domestic  sales  therefrom  are 
not  made  public. 

The  Mining  Association  of  Cali¬ 
fornia,  according  to  an  announcement 
issued  by  George  W.  Starr,  president  of 
the  association,  has  decided  to  call  a 
national  meeting  of  gold  producers  of 
the  United  States  and  its  territories,  on 
‘Tuesday,  Oct.  24,  1933,  in  San  Fran¬ 
cisco,  for  the  purpose  of  forming  a  na¬ 
tional  association  of  gold  producers, 
truly  representative  of  the  industry,  de¬ 
signed  to  promote  closer  cooperation 
and  expedite  concerted  action  by  and  in 
behalf  of  the  gold-mining  industry. 

Some  of  the  more  important  recent 
developments  in  the  gold-mining  dis¬ 
tricts  of  the  country  are  discussed  in 
the  following  paragraphs. 

California 

The  latest  Treasury  ruling  permitting 
export  of  newly  mined  gold  has  already 
brought  results.  Empire-Star  Mines, 
largest  producer  in  the  Grass  Valley- 
Nevada  City  area,  has  granted  a  wage 
increase  of  about  11  per  cent  to  all 
workers.  Similar  action  is  expected  on 
the  part  of  Idaho  Maryland  Mines,  the 
Pennsylvania,  North  Star,  and  Golden 
Center  mines,  in  Grass  Valley,  and  the 
Murchie  mine,  at  Nevada  City. 

Tintic  Standard  Mining,  of  Utah, 
has  purchased  the  Blue  Point  Placer 
property  near  Smartville,  Yuba  County, 
and  is  installing  mining  equipment  pre¬ 
paratory  to  large-scale  operations.  Re¬ 
taining  dams  are  now  being  built  be¬ 
low  the  sluices  to  store  debris.  The  Blue 
Point  property,  which  covers  212  acres, 
was  closed  in  the  ’eighties  by  the  hy¬ 
draulic  measure.  M.  D.  Payne,  chief 
engineer  of  the  company,  and  J.  M. 
Snow,  chief  geologist,  are  directing  pre¬ 
liminary  work  of  sampling  and  drifting. 
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Parallel  trend  in  recent  weeks  of  the  pound  sterling:  and  the  U.  S.  dollar, 
as  well  as  the  recession  in  gold  value  of  each  to  new  low  levels,  is  giving 
increasing  weight  to  widely  held  opinion  that  devaluation  and  stabilization 
of  currencies  on  an  international  basis  is  imminent. 


Yuba  Gold  is  preparing  to  work  the 
Foster  Bar  gravel  holdings  near  Wash¬ 
ington  with  hydraulic  monitors.  The 
property  embraces  50  acres  along  the 
.South  Yuba  River. 

Work  for  reopening  the  Brunswick 
mine,  east  of  Grass  Valley,  has  been 
started  by  Idaho  Maryland  Mines.  A 
crew  of  50  men  is  employed  in  reha¬ 
bilitating  the  shaft  and  surface  structures. 
The  new  Brunswick  shaft,  adjacent  to 
the  Brunswick  mill,  is  to  be  reequipped 
with  hoisting  and  pumping  machinery. 

Placer-mining  activities  are  increas¬ 
ing  steadily  in  the  Nevada  City  district. 
Remington  Hill  Placers  has  arranged 
for  installation  of  steel  flumes,  an  ex¬ 
cavator,  a  compressor,  and  other  equip¬ 
ment  on  its  holdings,  preliminary  to 
large-scale  production.  North  Divide 
Extension  Mining  is  sinking  a  shaft  on 
the  Kanaka,  placers,  adjoining  the  Lava 
Cap  mine,  to  be  followed  by  active  de¬ 
velopment  of  the  gravel  deposits. 

Keystone  Divide  Mining  has  acquired 
the  property  of  Grass  Valley  Premier 
Gold  Mining,  6  miles  west  of  Grass 
Valley.  The  property  consists  of  about 
839  acres.  Operations  are  being  con¬ 
centrated  at  the  Premier  shaft,  which 
has  been  sunk  100  ft.  on  the  Premier 
vein. 

Changes  and  additions  to  the  flota¬ 
tion  mill  at  the  Bishop  Creek  mine,  Inyo 
County,  are  being  designed  by  H.  C. 
Carlisle,  San  Francisco  mining  engi¬ 
neer.  The  mine  has  been  purchased  by 
New  York  interests  from  Consolidated 
Metals,  of  San  Francisco.  The  ore  is  a 


gold-pyrite  type,  in  bedded  deposits  in 
quartzite,  varying  from  15  to  40  ft. 
wide.  Further  development  will  be  car¬ 
ried  on  during  the  winter.  The  prop¬ 
erty,  consisting  of  nineteen  claims,  is  at 
an  elevation  of  10,000  ft.  on  Bishop 
Creek,  in  the  Sierra  Nevada  range,  22 
miles  from  Laws,  on  the  Owens  Val¬ 
ley  narrow-gage  railroad,  a  branch  of 
the  Southern  Pacific. 

San  Francisco  and  Oakland  interests 
have  acquired  the  old  Sheep  Ranch 
mine,  near  Angels  Camp,  and  are  pre¬ 
paring  to  begin  rehabilitation  work.  The 
1,700-ft.  shaft  is  to  be  unwatered  and 
deepened  an  additional  500  ft.,  and  three 
new  levels  will  be  established,  as  a  pre¬ 
liminary  to  the  extensive  development 
work  planned.  The  mine  was  discovered 
in  1865  and  is  credited  with  a  produc¬ 
tion  of  $4,000,000.  Holdings  comprise 
nine  patented  claims,  aggregating  150 
acres.  D.  A.  Cavagnaro,  mine  superin¬ 
tendent,  is  in  charge  of  operations. 

Anglo-American  Mining  reopened  its 
Carson  Hill  property,  at  Melones,  on 
Labor  Day,  with  150  men  employed  in 
the  mine  and  in  the  650-ton  mill,  under 
the  direction  of  John  A.  Burgess,  con¬ 
sulting  engineer.  The  company  is  con¬ 
trolled  by  American  and  European 
capital  and  maintains  offices  in  New 
York  and  San  Francisco. 

The  100-ton  mill  of  North  Divide  Ex¬ 
tension  Mining,  in  the  Randsburg  dis¬ 
trict,  will  start  operations  as  soon  as 
camp  accommodations  for  miners  and 
other  buildings  are  completed.  The 
company  has  recently  purchased  80 


acres  of  placer  ground  lying  along  the  I 
easterly  line  of  Kern  County,  adjacent  I 
to  Atolia.  I 

Development  of  the  Columbus  and  I 
Grover  Cleveland  gold  mines  by  Syl-  I 
vania  Mines  is  progressing  satisfac-  n 
torily,  and  the  ten-stamp  mill  is  to  com¬ 
mence  operations  soon.  The  properties 
are  near  Cherokee,  adjacent  to  the 
Buchanan,  Eureka,  and  ’  Providence 
mines. 

Grass  Valley  Bullion  Mines,  operat¬ 
ing  the  old  Bullion  mine,  near  Grass 
Valley,  has  completed  installation  of  a 
compressor  and  an  electric  hoist  and  is 
erecting  additional  buildings  to  house 
the  diverse  mining  equipment  obtained 
from  the  Too  Handy  mine,  at  Browns 
Valley.  Underground  work  is  proceed¬ 
ing,  with  good  ore  reported  in  workings 
opened  recently. 

Comprehensive  development  of  the 
Four  Hills  mine,  near  Johnsville,  is 
planned  by  Four  Hills  Mines,  headed 
by  Whitman  Symmes,  of  Virginia  City, 
Nev.  Development  plans  include  sink¬ 
ing  of  a  500-ft.  shaft,  extensive  under¬ 
ground  work,  erection  of  a  power-gen¬ 
erating  plant,  and  eventual  installation 
of  a  mill.  The  equipment  available  at 
the  property  include^  a  20-stamp  mill. 

A  substantial  reserve  of  milling  ore  is 
reported  in  sight. 

Welch  Mining,  operating  near  Green¬ 
wood,  has  completed  its  50-ton  mill  at 
the  Black  Friday  mine,  which  is  to  be 
fed  with  ore  from  current  development. 

The  mill  contains  a  jaw  crusher,  a 
Chilean  mill,  and  a  cyanide  unit.  A 
100-ft.  shaft  was  completed  recently. 

Rising  Star  Mining  is  installing  a 
washing  plant  at  its  placer  mine  on  Cen¬ 
tral  Hill,  west  of  San  Andreas.  Devel¬ 
opment  of  the  property  has  been  car¬ 
ried  on  for  several  months,  and  a  large 
tonnage  of  pay  gravel  is  said  to  be 
available. 

Rehabilitation  of  the  Central  and 
South  Banner  mines,  in  the  Nevada 
City  district,  by  Lava  Cap  Gold  Mining 
is  progressing  rapidly.  The  Central 
shaft  has  been  unwatered  and  repaired 
to  850  ft.  and  activities  are  now  cen¬ 
tered  in  sinking  the  shaft  to  1,050  ft. 
Equipment  installed  recently  includes  a 
75-ft.  headframe,  a  large  compressor, 
and  a  100-hp.  double-drum  hoist.  An 
erection  crew  is  at  work  assembling  a 
200-ton  mill.  At  the  South  Banner  the 
900-ft.  shaft  is  to  be  rehabilitated  at  an 
early  date.  Otto  E.  Schiffner,  general 
manager  of  Hoge  Development,  is  in 
charge  of  operations. 

Nevada 

Advances  in  value  of  gold  and  silver 
have  stimulated  mining  in  Nevada.  This 
is  particularly  noticeable  at  Virginia 
City,  Gold  Hill,  and  Silver  City,  on  the 
Comstock  lode,  where  five  mills  are 
operating  on  three  shifts.  W.  J.  Loring 
has  been  engaged  as  consulting  engineer 
for  the  Arizona-Comstock  and  has  taken 
up  his  residence  at  Virginia  City.  Ca- 
Continiied  on  page  433 
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The  new  lead  refinery  of  U.  8.  Smelting:,  Refining  &  Mining:,  at  new  plant  in  refined  form — an  ontstanding:  example  of  efficient 

Midvale,  Utah,  which  adjoins  the  company’s  flotation  plant  and  “8tralg:ht-line”  operation  in  the  mining:  industry.  Operations  at 

smelter.  Crude  ore  enters  the  flotation  plant  to  emerg:e  from  the  the  new  refinery  beg:an  Sept.  1,  exactly  on  schedule. 

In  the  refinery,  an  overhead  traveling 
crane  picks  up  the  5-ton  ladles  and 


New  Lead  Refinery 
In  Operation  at 

COMPLETE  SUCCESS  is  attend¬ 
ing  operation  of  the  new  lead  re¬ 
finery  of  the  United  States  Smelt¬ 
ing,  Refining  &  Mining  Company  at 
Midvale,  Utah,  and,  for  the  first  time  in 
the  history  of  the  mining  industry  of 
the  State,  a  product  of  Utah  mines  and 
smelters  is  being  converted  into  refined 
metal  within  the  boundaries  of  the  State. 
The  plant  has  an  output  capacity  of  6,000 
tons  per  month  and  is  the  largest  lead 
refinery  west  of  Omaha,  Neb. 

Although  pouring  of  concrete  for  the 
foundations  was  delayed  until  April  29, 
the  plant  started  Sept.  1,  exactly  on 
schedule.  Furthermore,  new  equipment 
designed  and  developed  by  the  com¬ 
pany’s  stafif,  embodying  a  number  of  in¬ 
teresting  departures  in  the  field  of  lead 
refining,  has  proved  to  be  eminently 
satisfactory. 

Starting  of  the  refinery  not  only  gives 
Utah  a  new  industry,  affording  per¬ 
manent  employment  for  75  men,  but  also. 

Kettle  ami  lead  pump  .  .  . 


of  U.  S.  Smelting 
Midvale,  Utah 

according  to  opinions  expressed  by  many 
mining  men,  it  may  encourage  the 
founding  in  the  district  of  other  new  in¬ 
dustries  and  the  manufacture  of  other 
lead  products,  such  as  rolled  sheet  lead, 
lead  pipe,  litharge,  solder,  and  babbitt 
metal. 

‘Tt  is  now  possible,”  said  D.  D.  Muir, 
Jr.,  vice-president  and  general  manager 
of  the  company,  “to  supply  the  lead  re¬ 
quirements  of  the  Intermountain  terri¬ 
tory  without  shipping  Utah  bullion  East 
for  refining,  and  then  shipping  the  re¬ 
fined  product  from  Eastern  or  Western 
refineries  back  into  the  Intermountain 
section.” 

The  method  of  recovery  used  at  the 
new  refinery  is  the  Parkes  process. 
Lead  concentrate  from  the  company’s 
flotation  plant  at  Midvale  is  smelted  in 
the  adjoining  smelter  of  the  company, 
and  then  conveyed  in  molten  form  from 
the  blast  furnaces  to  the  refinery  by 
electric  tram  through  a  short  tunnel. 

INSIDE  THE  NEW  REFINERY 


dumps  the  molten  bullion  into  the  235- 
ton  drossing  kettles.  Both  the  kettles 
and  ladles  were  designed  by  the  United 
States  Smelting,  Refining  &  Mining 
Company  to  embody  several  new  princi¬ 
ples.  Kettles  are  built  of  rolled  and 
welded  steel.  A  brick  corbel  has  been 
built  in  the  setting  of  each  kettle  to 
give  uniform  draft  and  heat  distribution 
and  to  eliminate  all  bustle  pipes  from 
the  refinery  floor.  Tests  of  heat  distri¬ 
bution  show  that  the  variation  within 
the  kettle  at  various  points  does  not 
exceed  ten  degrees. 

Other  new  features  embraced  in  the 
building  of  the  plant  include  a  me¬ 
chanical  dross  skimming  pan,  operated 
by  a  crane,  and  new  lead  pumps,  also 
designed  by  the  company,  which  have 
already  proved  their  efficiency.  The 
dezinking  machinery  is  turning  out  zinc 
chloride  of  high  quality,  and  the  de¬ 
silvering  machine,  which  also  represents 
a  departure  from  ordinary  practice  in 
that  it  is  operated  by  direct-connected 
motors,  is  specially  built  to  withstand 
high  temperatures,  A  parting  plant, 
where  the  gold  and  silver  are  separated 
and  refined  by  the  electrolytic  process,  is 
operating  satisfactorily. 

....  Softening:  furnace 
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Mining  Experiences  Further  Improvement  in  September 


Wage  Increases  and  Employment  Gains  Become  General  in  the 
Industry — Code  Discussions  Continue,  With  Early  Settle¬ 
ment  of  Remaining  Differences  Expected  Soon 


ACTIVITY  in  the  various  mining  dis- 
xxtricts  continued  to  increase  during 
September,  and  numerous  advances  in 
wage  scales  were  reported.  In  some  in¬ 
stances — at  the  Tintic  Standard  and 
Eureka  Standard  mines,  in  Utah,  for 
example — wages  were  raised  twice 
within  the  month.  Deliberations  on 
problems  connected  with  codes  of  fair 
practice  continued  in  the  copper,  lead, 
and  zinc  industries,  with  indications 
pointing  toward  an  early  settlement  of 
the  few  remaining  differences  that  con¬ 
tinued  under  discussion  in  each  of  the 
respective  groups. 

In  the  paragraphs  that  follow  are  pre¬ 
sented  the  “high  lights”  of  the  month’s 
developments  in  the  principal  mining 
districts. 

.  .  .  ARIZONA 

Mining  activity  in  some  Arizona 
copper  districts  has  recently  been 
slightly  increased.  At  Bisbee  a  few 
men  have  been  added  to  the  working 
force  at  the  Copper  Queen  mines,  and 
the  work  week  has  been  increased  to 
five  days.  Definite  plans  for  deepening 
the  Junction  shaft  have  been  announced 
by  Captain  Hodgson.  The  shaft  will 
be  sunk  about  500  ft.  below  its  present 
depth  of  2,358  ft,  and  a  new  ore  pocket 
below  the  2,700-ft.  level.  Three  operat¬ 
ing  levels  will  be  opened  at  about  i33-ft. 
intervals  below  the  2,300-ft.  level.  The 
new  ore  pocket  will  be  connected  to  the 
operating  levels  by  a  raise. 

The  Junction  is  a  five-compartment 
shaft,  27  ft.  3  in.  X  6  ft.  inside  the  plates. 
One  compartment  is  used  for  pipe 
columns,  power  lines,  and  a  manway; 
two  compartments  are  for  skips,  and  two 
for  cages.  It  is  concreted  from  surface  to 
the  present  bottom.  As  it  is  deepened, 
it  will  be  temporarily  supported  with 
steel  sets,  and,  depending  on  the  char¬ 
acter  of  the  ground,  will  be  concreted 
in  sections  as  needed.  When  the 
deepening  is  completed,  the  concrete  lin¬ 
ing  will  be  made  continuous  through¬ 
out  the  new  section.  Special  pumps 
have  been  installed  on  the  2,300-ft.  level, 
to  pump  water  from  that  level  and  the 
shaft  to  the  main  pumps  on  the  2,200-ft. 
level.  The  shaft  crew  has  been  chosen 
from  the  regular  mine  crew. 

Development  work  at  the  Magma 
mine,  in  Superior,  was  resumed  on  Sept. 
1,  after  a  two-month  suspension.  Main¬ 
tenance  work  at  the  mine,  mill,  and 
smelter  was  started  on  Oct.  1.  United 
Verde,  at  Jerome,  has  slightly  increased 
the  amount  of  work  allowed  its  em¬ 
ployees.  At  other  camps  the  situation 
remains  unchanged,  although  the  atti¬ 


tude  of  many  of  the  copper  company  of¬ 
ficials  is  more  hopeful.  Miami  Copper 
has  paid  its  taxes  for  1931,  amounting 
to  more  than  $180,000,  and  the  payment 
allowed  Gila  County  to  pay  most  of  its 
outstanding  warrants.  United  Verde 
Extension  has  filed  with  the  Yayapai 
County  treasurer  a  statement  of  protest 
and  notice  of  appeal  to  the  superior 
court  from  the  assessed  valuation  for 
1933  of  its  mine,  which  was  set  at  $1,- 
600,000.  The  company  claims  the  mine 
valuation  should  not  exceed  $600,000. 
The  mining  company  has  previously 
won  two  tax  suits  which  involved  re¬ 
funds  of  about  $300,000. 

Opeiration  of  the  Boriana  tungsten 
mine  and  mill  at  Yucca  was  resumed  on 
Sept.  20,  after  a  shutdown  of  a  year. 
The  property  is  owned  by  the  Stoody 
Company,  of  California.  A.  J.  Klamt 
is  in  charge. 

Arizona  Chemical  is  employing  70 
men  on  three  shifts  at  the  Camp  Verde 
sulphate  mine.  W.  T.  Powers  is  super¬ 
intendent. 

.  .  .  IDAHO 

Plans  have  been  approved  for  the 
erection  of  a  200-ton  flotation  mill  at 
the  property  of  Black  Pine  Mines,  about 
12  miles  southeast  of  Philipsburg,  Gran¬ 
ite  County,  Mont.,  according  to  reports 
from  Spokane.  The  mine  is  credited 
with  a  production  of  over  $1,500,000  of 
silver  ores  under  supervision  of  the  late 
Charles  D.  McClure,  head  of  the  Gran¬ 
ite  Bimetallic  Company.  L.  P.  Mc- 
Elhany,  of  Seattle,  heads  the  present 
company.  William  A.  Beaudry,  con¬ 
sulting  engineer  of  Wallace,  Idaho,  and 
M.  Dalton,  mill  superintendent  of  the 
Morning  mill  of  Federal  Mining  & 
Smelting,  approved  the  plans  for  the 
new  mill. 

.  .  .  MONTANA 

VosBURG  Mining  is  shipping  ores 
from  the  Vosburg  mine  and  the  Stray 
Horse  group,  near  Winston,  Broad¬ 
water  County.  The  company  expects 
to  change  its  name  soon  to  the  Winston 
Mining  Corporation,  according  to  a  re¬ 
port  received  from  Clinton  M.  Roos,  an 
official  of  the  company. 

.  .  .  MINNESOTA 

Production  at  the  iron  mines  on  the 
Mesabi  range  is  holding  at  about  the 
same  rate  as  last  month  and  shows  no 
signs  of  any  reduction  in  demand.  One 
more  underground  mine — the  London, 
at  Tower — has  resumed  operations,  giv¬ 
ing  steady  employment  to  about  150 


men.  Operations  at  the  property  began 
on  Sept.  4.  The  mine  is  equipped  to 
continue  work  throughout  the  winter. 

The  big  event  of  the  month  was  the 
celebration  at  Hibbing  of  the  40th  an¬ 
niversary  of  its  founding.  A  two-mile 
parade  on  Sept.  15  opened  festivities 
which  continued  through  the  16th  and 
17th.  A  shadow  pageant  presented  in 
the  evening  showed  fourteen  events 
from  the  early  days  of  Hibbing.  Old- 
timers  from  various  sections  of  the 
country  returned  for  the  celebration, 
“Pine  Street,”  the  first  street  the  town 
had,  was  set  up  with  stage  equipment 
as  a  special  feature  for  the  old-timers. 

.  .  .  UTAH 

Wages  at  the  Tintic  Standard  and 
the  Eureka  Standard  mines  were  in¬ 
creased  50c.  a  day,  as  of  Sept.  5.  This, 
the  second  increase  within  a  month,  in¬ 
creases  the  pay  of  miners  to  $4.75  daily 
and  that  of  muckers  to  $4.25,  which  is 
$1.25  more  a  day  than  they  received  a 
month  ago.  Under  the  new  scale, 
miners  are  making  25c.  a  day  more  for 
five  days’  work  than  they  previously  re¬ 
ceived  for  seven  days. 

Drifting  is  being  carried  on  from 
two  levels  of  the  King  David  Mining 
Company’s  shaft  in  the  San  Francisco 
mining  district,  west  of  the  Horn  Silver 
mine  of  Tintic  Lead,  in  Beaver  County. 
Increasingly  high  temperatures  on  the 
750  level  indicate  that  the  drift  is  ap¬ 
proaching  the  continuation  of  the  Horn 
Silver  ore  zone,  the  objective  of  present 
work,  according  to  officials  of  the  com¬ 
pany.  King  David  Mining  is  con¬ 
trolled  by  Tintic  Lead. 

Utah  Vanadium,  in  the  Henry 
Mountains,  80  miles  south  of  Green 
River,  has  placed  its  75-ton  concentrator 
in  operation,  and,  according  to  R.  J. 
Evans,  president  of  the  company,  the 
plant  is  making  a  concentrate  assaying 
4  per  cent  uranium  and  12  per  cent 
vanadium. 

A  BODY  of  high-grade  silver-lead  car¬ 
bonate  ore  has  been  opened  up  in  the 
Pacific  mine  of  American  Fork  Gold 
Mining  in  American  Fork  canyon.  The 
company  started  its  100-ton  flotation 
plant  on  Aug.  17. 

.  .  .  NEVADA 

Mountain  City  Copper,  a  subsidiary 
of  International  Smelting,  has  reached 
a  depth  of  50  ft.  in  sinking  a  new  four- 
compartment  shaft.  An  80-ft.  steel 
headframe,  250-hp.  double-drum  electric 
hoist,  1,000-cu.ft.  compressor,  and  a  500- 
ton  ore  bin  are  being  installed.  A  pre¬ 
liminary  survey  has  been  made  for  a 
railroad  from  Lyndon,  Nev.,  12  miles 
east  of  Elko,  to  the  mine,  and  construc¬ 
tion  of  an  electric  power  line  from 
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Jarbidge,  30  miles  long,  has  just  been 
completed  by  the  Idaho  Power 
Company. 

Three  diamond  drilling  outfits, 
shipped  from  Duluth,  Minn.,  have  been 
set  up  near  Mountain  City  by  Warhorse 
Exploration.  A  ditch  a  mile  and  a  half 
long  from  the  Owyhee  River  supplies 
water  for  a  steam  plant.  Properties  of 
the  Warhorse  are  on  the  Rio  Tinto  ore 
channel,  where  ore  rich  in  copper  has 
been  developed  in  the  Rio  Tinto  mine 
of  Mountain  City  Copper.  E.  C.  Cong- 
don,  Duluth,  Minn.,  is  financing  the 
Warhorse  project.  W.  C.  Sharpstone, 
who  recently  returned  from  the  Roan 
Antelope  mine,  in  Northern  Rhodesia,  is 
engineer  in  charge  of  the  work. 

Operations  have  been  resumed  by  the 
Bristol  Silver  Mines,  35  miles  north  of 
Pioche,  under  the  direction  of  superin¬ 
tendent  Jack  Buehler.  Thirty-five  men 
are  employed.  Work  has  been  started 
in  the  Tempest  sector  on  the  1,200-ft. 
level.  Fifty  tons  of  silver-copper-lead 
ore  is  being  shipped  daily.  Work  is  to 
be  started  on  the  1,500-level  in  the  near 
future,  and  production  increased  to  100 
tons  daily. 

A  silver-lead  area  at  Coal  Mine 
Pass,  35  miles  north  of  Elko,  formerly 
explored  by  Anaconda  Copper,  was  re¬ 
cently  inspected  by  R.  J.  Jourdan,  as¬ 
sistant  manager  at  Salt  Lake  City  for 
American  Smelting  &  Refining. 

Leasing  has  been  resumed  at  the 
Sweet  Marie  copper  mine  of  the  Cop¬ 
per  Canyon  company  at  Copper  Basin. 

.  .  .  MICHIGAN 

Three  of  the  Five  new  rotary,  im¬ 
pact  crushers,  which  are  being  built  for 
the  Copper  Range  company’s  Champion 
mill  by  the  Lake  Shore  Engine  Works 
at  Marquette,  Mich.,  have  been  com¬ 
pleted.  Work  on  the  remaining  two  is 
well  under  way.  Installation  of  these 
machines,  which  will  be  electrically 
operated,  will  revolutionize  crushing 
practice  in  the  Michigan  copper  district. 
They  will  replace  the  steam  stamps, 
which  are  less  efficient.  Tests  made  with 
the  initial  machine  built  show  that  mill 
costs  will  be  substantially  reduced  by 
the  use  of  the  new  method. 


Gold  Sales  Stimulate 
Mining  Activity 

(Continued  from  page  430) 
pacity  of  the  130-ton  flotation  mill  is 
to  be  increased  to  300  tons,  and  changes 
are  projected  in  milling  methods. 

Ambassador  Gold  Mines,  operating  a 
placer  mine  at  Ludwig,  Lyon  County, 
has  hydraulicked  50,000  yd.  of  gravel. 
Water  is  pumped  4  miles  to  the  deposits 
of  auriferous  gravel. 

Two  leases  in  the  gold  shear  zone 
at  Copper  Canyon  have  been  consoli¬ 
dated  and  production  has  increased. 
Lessees  in  eighteen  months  have  shipped 
3,200  tons  of  ore  from  the  south  shear 
zone  that  averaged  $50  a  ton  in  gold  at 
the  then  prevailing  price  of  the  metal. 

Miners  Gold,  a  corporation  financed 
by  Silver  Shield  Mining,  of  Salt  Lake 
City,  Utah,  has  opened  a  vein  of  gold- 
silver  ore  at  Gold  Circle,  in  a  prospect 
adjoining  the  Elko  Prince  mine.  De¬ 
velopment  is  through  an  adit  900  ft. 
long,  which  has  been  advanced  300  ft. 
in  a  vein  averaging  three  and  a  half 
feet,  with  350  ft.  of  backs. 

Jameson  &  Graven,  leasing  on  the 
80-ft.  level  of  the  Tonopah  Divide 
mine,  found  a  gold  vein  back  of  the 
Brougher  silver  vein  that  produced  104 
tons  of  high-grade  ore. 

Montana 

Since  the  edict  of  President  Roosevelt 
announcing  consignment  sales  of  newly 
mined  gold  through  the  Secretary  of  the 
Treasury  at  the  world’s  market  price, 
marked  activity  has  developed  in  the 
gold  camps  of  Montana,  and  the  belief 
prevails  that  a  real  boom  will  take  place 
in  the  gold-mining  industry  of  the  State 
before  spring.  Engineers  and  mining 
men  are  investigating  some  of  the  old 
properties  with  ores  marginal  on  a  $20 
per  ounce  gold  basis,  and  prospectors 
and  leasers  are  again  in  the  hills.  Word 
has  been  received  from  heads  of  min¬ 
ing  associations  in  Washington  and 
California  that  a  National  Gold  Pro¬ 
ducers’  Association  probably  will  be 
formed  at  a  meeting  to  be  held  this  fall 
in  San  Francisco.  Harry  C.  Bacorn, 
head  of  Jardine  Mining,  at  Jardine,  and 
Carl  J.  Trauerman,  of  Butte,  vice-presi¬ 
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Copper  -  Kolil  -  arsenic 
smelter  at  Ktinnskfir, 
Sweden 


dent  of  Basin  Goldfields,  will  probably 
represent  Montana  at  the  proposed 
meeting. 

Clement  Quinn  and  associates,  of 
Duluth,  have  taken  over  the  Porphyry 
Dike  property,  near  Rimini,  from  the 
Breen  estate,  and  it  is  now  one  of  the 
assets  of  United  Gold  Mines.  The 
property  contains  a  large  body  of  low- 
grade  gold  ore,  which  the  owners  be¬ 
lieve  can  be  operated  at  a  profit,  es¬ 
pecially  with  present  gold  prices.  The 
property  is  equipped  with  a  3(X)-ton  mill, 
which  the  present  managers  expect  to 
enlarge  to  a  plant  having  a  daily  ca¬ 
pacity  of  about  2,000  tons.  This  is  one 
of  the  largest  mining  deals  made  in  the 
Helena  district  in  a  number  of  years. 

Thompson  Gold  Mining  has  been  in¬ 
corporated  to  take  over  and  operate  the 
famous  Bannack  gold  property,  at  Ban- 
nack,  Beaverhead  County.  Incorpora¬ 
tors  are  J.  Arthur  Thompson,  Helen  B. 
Thompson,  and  Fred  C.  Brewer. 

Arizona 

Crown  King  Consolidated  Mining, 
according  to  Victor  L.  Smith,  president, 
expects  that  the  300-ton  flotation  mill 
which  is  being  erected  at  the  company’s 
property  south  of  Prescott  will  be  in 
operation  early  this  month.  The  first 
material  to  be  treated  will  be  the  150,- 
000  tons  of  $6  gold  ore  on  the  Crown 
King  dump.  In  the  mine.  No.  2  shaft 
is  being  deepened  and  has  intersected  a 
5-ft.  vein  which  is  reported  to  have 
yielded  some  high-grade  samples.  The 
2,000-ft.  Crown  King  tunnel  is  being  re¬ 
opened  to  provide  entrance  to  the  old 
Crown  King  workings.  Power  is  ob¬ 
tained  from  Arizona  Light  &  Power. 
About  50  men  are  employed  at  the  prop¬ 
erty  on  a  40-hr.  per  week  basis,  under 
the  supervision  of  Albert  R.  Wores, 
who  was  formerly  with  Phelps  Dodge 
at  Tyrone,  N.  M.  The  mine  has  been 
idle  for  more  than  30  years. 

Utah 

Aurum  Gold  Mining  has  installed  a 
new  compressor  at  its  Gold  Hill  prop¬ 
erty,  to  assist  in  deepening  the  shaft 
from  the  160-  to  the  350-ft.  level. 

Mining  is  to  be  started  at  the  Al¬ 
varado  property,  and  also  in  the  Gold 
Hill  district,  by  Phil  Kirke  and  asso¬ 
ciates,  of  Ogden.  Mr.  Kirke  is  super¬ 
intendent  at  the  Bluestone  mine. 


Siamese  Tin  Mines  Formed 

Siamese  Tin  Mines,  a  company 
formed  by  British  American  Mines,  and 
associates,  has  purchased  the  Pinryck 
mine,  in  southern  Siam.  These  inter¬ 
ests  have  had  the  property  in  course  of 
development  for  two  years.  The  prop¬ 
erty  is  said  to  contain  a  large  contact 
deposit  of  excellent  width  and  grade. 
More  than  1,500,000  tons  of  tin  ore  of 
good  grade  is  understood  to  have  been 
developed  by  the  limited  amount  of 
work  done  to  date  in  a  small  section  of 
the  deposit. 
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Surface  plant  of  Mount  Iiyell  Mining,  at  Queenstown,  Tasmania.  Fine-ore 
bins,  of  conerete  constrnctron,  are  at  the  extreme  left.  The  blast  furnace  and 
converter  seetions  are  on  the  right,  with  the  main  smeiter  stack  in  the  back¬ 
ground.  Absence  of  vegetation  on  the  surrounding  hillside  is  the  result  of 
the  action  of  strong  suiphur  fumes  that  were  produced  during  the  days  of 

pyritlc  smelting. 


Activity  in  Australasia  Includes  Organization 
Of  Numerous  New  Gold  Companies 


New  companies  formed  in 

Australasia  during  recent  weeks 
include:  (1)  Hercules  New  Chum, 
N.L.,  capital  £25,000,  to  acquire  an 
area  at  Bendigo,  Victoria;  (2)  Cham¬ 
pagne  Syndicate,  capital  £10,000,  to 
develop  a  property  at  Boulder,  W.A. ; 
(3)  Glen  Gold  Mine,  N.L.,  capital 
£25,000,  to  acquire  an  option  over  the 
Empress  of  Coolgardie  mine,  near 
Coolgardie;  (4)  North  Gympie  Gold 
Fields,  Ltd.,  capital  of  £50,000,  to  test 
a  lease  of  50  acres  in  the  Gympie  dis¬ 
trict,  Queensland;  (5)  Papua  (New 
Guinea)  Gold  Development,  capital 
£5,000,  to  investigate  a  property  in 
Papua;  (6)  Gold  Mines  of  New 
Guinea,  N.L.,  capital  £100,000,  to 
acquire  an  alluvial  gold  area  of  100 
acres  in  the  Morobe  district  of  New 


Guinea;  (7)  Hercules  Consols  Gold, 
capital  £35,000,  to  carry  out  develop¬ 
ment  at  Bendigo,  Victoria;  (8)  New 
Chum  Syncline  Gold,  to  acquire  and 
prospect  a  lease  at  Bendigo,  Victoria. 

Mount  Magnet  Gold  Mines  has  been 
formed  in  London  with  a  capital  of 
£110,000  to  acquire  the  Hill  60  mine  at 
Mount  Magnet,  West  Australia.  The 
directors  include  Sir  Cyril  K.  Butler, 
director  of  Siamese  Tin  Syndicate,  and 
Hon.  Lionel  Holland,  chairman  of 
Mysore  Gold  Mining.  The  property 
contains  a  low-grade  deposit.  On  the 
100-ft.  level  the  lode  has  been  driven 
on  for  650  ft.,  the  average  width  being 
40  ft.  A  new  main  shaft  will  be  sunk 
to  200  ft.,  and  development  carried  out. 

A  London  financial  group  has  ac¬ 
quired  options  over  Clements,  Hopkins, 


North  Mount  l,yell  tunnel,  which  connects  with  the  1, 100-ft.  ievei  of  tlie 
North  Mount  Lyell  mine.  It  is  7,000  ft.  long  and  has  a  grade  of  1  in  200. 
Cars  hold  10  tons  of  ore,  weigh  4  tons,  and  are  hauled  by  9-ton  electric 
trolley  locomotives,  equipped  with  38-hp.  direct-current  motors. 


Talbot,  Homebush,  and  Lamplough 
alluvial  deep-lead  properties  at  Mary¬ 
borough,  Victoria.  The  Talbot  mine 
is  being  unwatered,  and  the  lead,  which 
is  30  miles  long,  1,400  ft.  wide,  and 
5  ft.  thick,  will  be  further  developed.  A 
shaft  will  be  sunk  at  the  Junction  of 
Homebush  Hopkins  leads. 

Australian  Mining  Trust  is  forming 
a  subsidiary  company  with  a  capital 
of  £250,000  to  develop  and  equip  the 
Queenslander,  New  Queenslander,  and 
Big  Reef  mines  in  North  Queensland. 
The  Queenslander  shaft,  now  down 
360  ft.,  is  to  be  deepened.  The  property 
has  yielded  41,755  oz.  from  31,481  tons. 

Mount  Lyell  Mining  &  Railway, 
Queenstown,  Tasmania,  milled  100,476 
tons  during  the  quarter  ended  June  30, 
and  produced  9,834  tons  of  concentrate. 
The  yield  of  blister  copper  totaled  2,228 
tons,  containing  2,207  tons  of  copper, 
26,381  oz.  silver,  and  1,067  oz.  gold. 
In  the  previous  quarter  94,355  tons  was 
milled,  and  the  copper  yield  was  2,903 
tons.  R.  M.  Murray,  general  manager, 
recently  stated  that  during  the  past 
twelve  months  the  company  incurred  a 
loss  of  £5  per  ton  for  every  ton  of 
copper  produced. 

Mining  Trust  and  American  Smelt¬ 
ing  &  Refining,  which  between  them 
hold  £1,500,000  of  debenture  stock  in 
Mount  Isa  Mines,  have  agreed  to  defer 
for  five  years  the  commencement  of 
the  redemption  of  debentures  held  by 
them.  Other  holders  of  debentures  are 
being  approached.  During  July  Mount 
Isa  milled  63,406  tons  of  ore  assaying 
9.2  per  cent  lead  and  4.4  oz.  silver. 
Silver-lead  bullion  produced  totaled 
4,170  tons.  The  grade  in  May  was  9.7 
per  cent  lead  and  5.3  oz.  silver. 

Broken  Hill  South  has  decided  to 
complete  the  reorganization  of  its  ore- 
treatment  plant  by  erecting  a  new  flota¬ 
tion  section.  Flotation  cells  developed 
on  the  property  will  be  used.  Eight 
concentrating  tables  will  be  added  to 
the  mill,  providing  a  total  capacity 
of  8,000  tons  of  crude  ore  weekly. 

Dr.  C.  O.  G.  Lacombe,  in  a  recent 
lecture  at  Kalgoorlie  before  members 
of  the  Australian  Institute  of  Mining 
and  Metallurgy,  stated  that  the  position 
at  Kalgoorlie  had  greatly  improved 
since  1927.  Lake  View  &  Star  was 
then  treating  11,500  tons  monthly,  com¬ 
pared  with  45,000  tons  at  present,  and 
Sons  of  Gwalia  7,500  tons,  compared 
with  12,000  tons.  Wiluna  is  milling 
40,000  tons  monthly  at  a  cost  of  20s. 
per  ton.  In  1927  ore  reserves  of  the 
Kalgoorlie  mines  totaled  2,000,000  tons, 
assaying  7i  dwt.  Since  then  5,000,000 
tons  had  been  mined,  and  today  re¬ 
serves  exceed  3,000,000  tons.  Dr.  Lac- 
combe  pointed  out  that  West  Australia 
contained  one  of  the  most  remarkable 
auriferous  areas  of  the  world,  one 
covering  more  than  300,000  square 
miles. 

Western  Australian  State-operated 
stamp  batteries  are  of  much  assistance 
to  small  operators.  More  than  30  are 
in  operation,  and  they  collectively 
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haii'lle  lU  per  cent  of  the  gold  ore  ot 
the  State.  For  the  half  year  ended 
June  30,  these  batteries  treated  44,000 
tons  for  a  return  of  30,425  oz. 

Siamese  Tin  Syndicate,  which  has 
been  developing  an  extensive  tin- 
sluicing  area  at  St.  Helens,  Tasmania, 
will  soon  commence  operations.  The 
property  contains  15,000,000  cu.yd,  of 
high-grade  tin-oxide  gravel.  Ample 
water  is  available. 

South  Kalgurli  Consolidated  has  ac¬ 
quired  several  leases  to  the  south  and 
east  of  the  Lake  View  &  Star  leases, 
Kalgoorlie,  and  will  carry  out  extensive 
prospecting  and  diamond  drilling. 

Great  Boulder  Proprietary  has  in¬ 
creased  its  capital  by  £75,000  to 
£250,000,  the  money  being  required  to 
finance  the  erection  of»a  new  treatment 
plant,  with  a  capacity  of  15,000  tons 
monthly,  at  a  cost  of  £120,000. 

Lakeside  Retreatment  &  Mining  has 
commenced  operations  at  Lakeside,  3 
miles  south  of  Kalgoorlie.  A  total  of 
250,000  tons  of  tailing  from  the  old 
Boulder  Perseverance  plant  is  avail¬ 
able.  Treatment  will  be  at  the  rate 
of  9,000  tons  monthly.  The  plant, 
which  cost  £7,500  to  erect,  employs 
charcoal  precipitation. 

Boulder  Perseverance,  Kalgoorlie, 
which  recently  completed  the  erection 
of  a  bromo-cyanide  treatment  plant, 
with  a  capacity  of  7,500  tons  monthly, 
has  placed  orders  for  additional  equip¬ 
ment  to  extend  capacity  to  15,000  tons 
monthly.  Of  the  additional  ore,  5,000 
tons  will  be  from  the  North  Kalgurli 
mine.  Ore  reserves  at  North  Kalgurli 
are  500,000  tons,  and  further  develop¬ 
ment  will  probably  provide  a  large 
amount  of  additional  ore. 

On  the  A1  Consolidated  mine. 
Woods  Point,  Victoria,  development 
has  proved  83,166  tons  of  ore  of  good 
grade.  The  plant,  which  is  capable  of 
treating  1,000  tons  monthly,  is  to  be 
extended  to  handle  2,000  tons.  Flat¬ 
dipping  gold  reefs  occur  in  a  diorite 
dike. 

North  Broken  Hill,  Broken  Hill 
South,  and  the  Zinc  Corporation  have 
purchased  the  Broken  Hill  Proprietary 
Block  14  mine  and  plant  at  Broken 
Hill.  The  mine  contains  a  small  ton¬ 
nage  of  ore. 

Under  the  international  silver  agree¬ 
ment,  Aust’-alia  will  withdraw’  652,355 
fine  ounces  of  silver  each  year  for 
four  years,  commencing  Jan.  1,  1934. 
Tlie  two  companies  affected — Broken 
Hill  Associated  Smelters  and  Elec¬ 
trolytic  Refining  &  Smelting — will  be¬ 
tween  them  lodge  this  amount  of  silver 
each  year  w'ith  the  Commonwealth 
government. 

Bulolo  Gold  Dredging  treated  538,100 
cu.yd.  in  July  for  a  yield  of  8,230  fine 
ounces.  The  value  of  this  yield  in 
Australian  currency  was  £61,725,  and 
tlie  working  profit  £48,877. 

New  Guinea  Goldfields  during  July 
recovered  2,703  oz.  of  alluvial  gold  and 
1,045  fine  ounces  by  milling,  the  total 
profit  exceeding  £12,000. 


Demand  for  Engineering  Services 
Increases  as  Canadian  Activity  Expands 


Accompanying  the  rapid  expan¬ 
sion  in  activity  in  the  various  min¬ 
ing  districts  of  Canada,  there  has 
steadily  formed  an  increasing  demand 
for  engineering  and  technical  services, 
which  demand,  in  at  least  one  province 
— British  Columbia — has  resulted  in  all 
the  consulting  mining  engineers  then 
being  fully  occupied  with  professional 
engagements.  About  95  per  cent  of  the 
other  mining  engineers  and  technicians 
in  the  province  are  also  said  to  be  em¬ 
ployed,  and  1,200  more  men  are  re¬ 
ported  working  at  the  mines  than  a 
year  ago.  Similar  improvement  in  em¬ 
ployment  and  in  operations,  as  indicated 
in  the  following  paragraphs,  prevails 
throughout  most  of  the  Dominion. 

Manitoba 

The  three  large  lakes.  Island,  Gods, 
and  Oxford,  which  are  130  to  180  miles 
northeast  of  the  north  end  of  Lake 
Winnipeg,  mark  three  gold-bearing 
areas  of  considerable  promise.  Under¬ 
ground  development  has  been  com¬ 
menced  on  the  first  two,  and  recent 
discoveries  at  Oxford  Lake  insure  a 
substantial  amount  of  exploration  there 
also.  The  50-ton  mill  at  Island  Lake 
is  ready  for  operation,  but  insufficient 
ore  is  available  at  present,  as  under¬ 
ground  work  has  shown  that  the  vein, 
so  consistent  on  the  surface  and  where 
drilled  at  shallow  depths,  is  faulted  be¬ 
fore  it  reaches  the  125-ft.  level.  A 
search  is  being  made  at  two  levels,  125 
and  250,  for  the  faulted  vein.  At  Gods 
Lake  one  vein  on  the  Akers  claim  has 
shown  payable  ore  in  shallow  holes  for 
a  length  of  900  ft.,  and  other  veins  f 
similar  promise  have  been  uncovered. 

A  mill  of  50  tons’  capacity  has 
been  put  in  operation  in  the  Rice  Lake 
area,  to  treat  the  high-grade  ore  from 
the  Oro  Grande  Mine,  100  miles  north¬ 
east  of  Winnipeg,  near  where  the  San 
Antonio  is  producing  steadily. 

Quebec 

Aldermac’s  mine,  12  miles  west  of 
the  Noranda  property,  in  Rouyn,  has 
been  reopened,  with  an  initial  output  of 
300  tons  of  concentrate  from  its  500- 
ton  mill.  The  principal  product,  high- 
grade  pyrite  concentrate,  has  been  con¬ 
tracted  for  by  paper  companies  in  Chi¬ 
cago  and  will  be  shipped  by  rail  to  a 
port  on  Georgian  Bay  and  thence  by 
steamship.  The  sulphur  content  of  this 
pyrite  concentrate  is  close  to  the  theo¬ 
retical  maximum  and  the  residue  con¬ 
stitutes  an  iron  ore  of  the  highest  grade. 
Evidently,  the  rising  price  of  copper, 
a  byproduct  of  the  mill,  has  aided  ma¬ 
terially  in  the  resumption  of  operations. 

The  tabular  gold  deposits  with  rather 
erratic  values  that  are  characteristic  of 
the  Pascalis-Louvicourt  area  at  the 
eastern  end  of  the  goM  belt  in  northern 


Quebec  are  yielding  good  results  from 
two  operations.  The  Bussieres  property 
of  Treadwell- Yukon  is  making  a  small 
operating  profit  from  its  150-ton  mill, 
and  at  the  Lamaque  property  of  Teck- 
Hughes,  diamond  drilling  and  pre¬ 
liminary  underground  exploration  to  a 
depth  of  250  ft.  have  indicated  sub¬ 
stantial  amounts  of  ore,  though  no  esti¬ 
mate  has  been  made  of  the  quantity  as 
yet.  These  irregular  tabular  bodies  are 
new  to  the  gold  miners  of  Canada,  and 
the  progress  of  these  two  properties  is 
being  followed  with  much  interest. 

Noranda  has  enlarged  its  ore  reserve 
during  the  first  half  of  the  year  by  deter¬ 
mining  by  diamond-drilling  approxi¬ 
mately  the  depth  of  the  “lower  H”  ore- 
body  below  the  2,475-ft.  level,  where  it 
has  a  roughly  circular  section  of  about 
500  ft.  diameter.  Massive  sulphide  of 
ore  grade  extends  200  ft.  below  this 
level,  and  good  fluxing  ore  to  a  depth  of 
500  ft.  No.  4  shaft  is  now  being  sunk 
from  2,500  to  3,000  ft.,  with  a  view  to 
opening  up  this  new  ore. 

McWatters  Gold  Mines  has  com¬ 
menced  to  open  the  vein  system  on  its 
Rouyn  property  at  three  levels  from  its 
400-ft.  shaft,  and  the  first  sections  show- 
widths  from  12  to  20  ft.  and  good  pay¬ 
able  values. 

Ontario 

Gold  production  of  Ontario  during 
the  first  eight  months  of  this  year, 
averaging  $3,689,735  a  month,  has 
shown  a  small  but  consistent  decline 
from  the  average  of  last  year,  which 
was  $3,910,002  a  month,  computed  at 
$20.67  an  ounce.  The  tonnage  treated 
has  been  increased  slightly,  so  obviously 
operators  are  reducing  the  average 
grade  of  the  ore  treated  to  take  full 
advantage  of  the  high  price  of  gold  in 
terms  of  Canadian  currency.  In  spite 
of  the  widespread  development  of  gold 
properties  throughout  the  province,  96 
per  cent  of  the  output  still  comes  from 
the  Porcupine  and  Kirkland  Lake 
camps. 

Plants  of  International  Nickel  at 
Copper  Cliff  and  Coniston  are  operat¬ 
ing  at  40  per  cent  of  rated  capacity.  The 
sulphuric  acid  plant,  which  uses  con¬ 
verter  gases  from  the  nickel-copper 
smelter,  is  operating  at  full  capacity  of 
150  tons  a  day,  over  half  of  which  is 
sold  in  the  open  market.  The  remainder 
is  used  in  the  adjoining  nitre  cake  plant, 
which  is  operating  at  tw-o-thirds  of 
capacity  to  supply  the  requirements  of 
the  Orford  process  unit  at  the  smelter. 
Benefits  of  these  resumed  activities  are 
felt  directly  and  immediately  as  far 
aw-ay  as  Saskatchewan,  w’hence  is  drawn 
the  sodium  sulphate  to  make  the  nitre 
cake. 

McIntyre,  the  deepest  of  the  Porcu¬ 
pine  gold  mines,  is  now  at  4,600  ft.  in 


October,  1933  —  Engineering  and  Mining  Journal 


435 


its  new  underground  shaft.  The  deepest 
working  level  of  the  mine  at  present  is 
at  4,000  ft.,  and  the  new  shaft  has  been 
started  at  3,875  ft.  in  order  to  give 
plenty  of  room  vertically  to  handle  ore 
and  waste.  The  objective  is  7,000  ft. 
which  will  permit  a  number  of  levels  in 
the  basalt  beneath  the  porphyry  mass  in 
which  the  shaft  is  being  sunk.  Expecta¬ 
tions  are  that  important  deposits  of  ore 
will  be  found  beneath  the  porphyry  here, 
as  in  other  parts  of  the  camp. 

Consolidated  Mining  &  Smelting  has 
leased  the  Cordova  mine  in  central 
Ontario,  with  a  view  to  a  thorough  re¬ 
examination  of  the  old  workings  and 
subsequent  new  exploration.  This  mine 
is  in  the  original  gold  area  of  the  prov¬ 
ince,  about  40  miles  north  of  Lake 
Ontario,  and  yielded  a  considerable 
amount  of  gold-arsenic  ore  from  shallow 
workings. 

The  Ankerite  mine,  in  the  Porcu¬ 
pine  camp,  has  staged  a  rather  remark¬ 
able  “comeback”  during  the  past  year. 
Abandoned  by  its  former  owners  as  un¬ 
payable  after  building  and  operating  for 
a  time  an  excellent  300- ton  mill,  the 
present  owner,  Buffalo  Ankerite  Gold 
Mines,  has  raised  the  value  of  the  former 
mill  feed  appreciably  and,  aided  by  the 
gold  premium,  is  now  making  a  good 
profit. 

Hollinger  has  now  1,200  ft.  of  ore, 
better  in  width  and  value  than  the  aver¬ 
age  of  the  mine,  within  the  porphyry 
mass  on  the  western  part  of  the  prop¬ 
erty  at  the  2,950-ft.  level,  where  it  was 
discovered.  It  is  now  being  followed 
above  and  below  this  level.  The  large 
surface  deposits  at  this  end  of  the  mine 
become  unpayable  at  shallow  depths,  and 
the  recurrence  of  payable  deposits  at  and 
around  3,950  ft.  may  prove  to  be  of 
prime  importance  to  the  mine. 

Howey  Gold  Mines  has  added  about  a 
million  tons  of  ore  to  its  reserve  above 
the  1,000-ft.  level  by  further  develop¬ 
ment  during  recent  months  of  the  block 
of  ground  west  of  the  shaft,  which  was 
left  uncompleted  during  mill  construc¬ 
tion  in  1929.  The  evidence  up  to  the 
present  is  that  this  block  will  average 
something  above  $3,  the  recovery  prob¬ 
ably  equaling  the  present  average  of 
$3.45.  The  mill  capacity  will  be  raised 
from  700  to  1,000  tons  a  day  early  in 
October,  which  will  require  1,400  tons 
a  day  from  the  mine. 

The  Mikado  mine,  famous  in  the  Lake 
of  the  Woods  gold  boom  of  35  years  ago, 
is  being  opened  below  the  old  workings, 
at  a  depth  of  500  ft.,  by  Kenora  Pros¬ 
pectors  &  Miners,  controlled  by  Ven¬ 
tures,  Ltd.  Several  promising  veins 
have  been  opened  on  the  adjoining  prop¬ 
erty  of  the  Kenora  company  during  the 
past  year,  and  a  profitable  operation 
seems  assured. 

Shipment  of  45  mg.  of  radium  from 
its  Fort  Hope,  Ont.,  refinery  was  made 
recently  by  Eldorado  Gold  Mines,  ac¬ 
cording  to  the  U.  S.  Bureau  of  Foreign 
and  Domestic  Commerce.  This  radium 
is  the  first  shipment  against  a  325-mg. 


order,  the  company's  initial  order, 
placed  by  the  department  of  health  of 
the  Ontario  Government,  for  distribu¬ 
tion  to  the  various  cancer  clinics  in  the 
province.  Steady  shipments  from  the 
refinery  are  planned. 

British  Columbia 

At  the  Premier  mine,  in  the  Stewart 
district,  underground  development  has 
resulted  in  the  discovery  of  some  addi¬ 
tional  ore  in  zones  adjacent  to  the 
known  orebodies,  but  even  with  the 
enhanced  value  of  gold  additional  availa¬ 
ble  tonnage  will  be  limited ;  and  no 
large  tonnage  of  low-grade  ore  has  been 
made  available  by  increased  gold  prices. 
To  the  end  of  August  the  mine  has  pro¬ 
duced  this  year  34,897  oz.  of  gold  and 
819,896  oz.  of  silver,  as  compared  with 
55,650  oz.  of  gold  and  1,161,582  oz.  of 
silver  during  the  corresponding  period 
of  last  year. 

In  the  Kamloops  district,  the  Wind- 
pass  property  is  being  equipped  for  im¬ 
mediate  production;  a  power  house  has 
been  erected,  a  right-of-way  for  a  tram¬ 
way  cleared,  and  machinery  for  a  mill 
is  being  delivered.  Sixty  men  are  em¬ 
ployed  on  the  property.  The  ore  carries 
high  values  in  gold,  and  a  sufficient 
tonnage  has  been  blocked  out  to  insure 
profitable  operation.  The  Vidette,  an¬ 
other  gold  property  in  the  Kamloops 
district,  is  being  successfully  developed, 
and  is  producing  on  a  small  scale.  En¬ 
couraging  results  are  attending  the  de¬ 
velopment  operations  of  Nicola  Mines 
&  Metals  on  a  group  of  properties  on 
Stump  Lake  near  Nicola.  The  mill  on 
the  property  is  being  remodeled  and  e.x- 
pectations  are  it  will  be  in  operation 
in  November.  Present  capacity  of  the 
mill  is  100  tons,  but,  as  remodeled,  this 
will  be  stepped  up  to  200  tons. 

Net  earnings  of  the  Pioneer,  in  the 
Bridge  River  district,  are  averaging 
more  than  $140,000  a  month.  Both  at 
this  property  and  at  the  Bralorne  re¬ 
sults  of  new  development  in  the  last 
few  weeks  have  been  very  gratifying. 
On  the  6th  and  7th  levels  of  the  Pioneer 
the  rich  orebody  has  been  followed  for 
400  ft.,  and  for  this  distance  has 
averaged  nearly  4  ft.  wide.  On  the 
10th  lev'el  the  rich  section  maintained 
both  width  and  value  and  lengthened 
out  to  800  ft.  The  10th  level  has  been 
extended  a  total  distance  of  1,900  ft. 
east  of  the  shaft  to  within  three-quarters 
of  a  mile  of  the  eastern  boundary  of  the 
property,  with  the  face  in  good  ore.  At 
present  the  5th,  8th,  12th,  and  13th 
levels  are  being  extended  toward  the 
rich  section. 

On  the  Brailorne  property  further 
new  important  finds  have  been  made. 
Arrangements  have  been  completed  for 
the  development  at  depth  of  the  Taylor 
mines,  adjoining  the  Bralorne,  by  means 
of  a  continuation  of  the  west  crosscut 
on  the  8th  level  of  the  Bralorne  mine 
at  a  depth  of  1,000  ft.  thereby  avoiding 
the  expense  and  loss  of  time  that  would 
be  involved  in  shaft  sinking  or  driving 
a  new  adit  tunnel.  Estimates  are  that 


the  augite-diorite  formation  on  the  Tay¬ 
lor  property  will  be  penetrated  within  a 
distance  of  about  750  ft.  from  the  present 
face  of  the  Bralorne  crosscut. 

At  the  Wayside  mine,  work  is  being 
carried  on  in  five  levels,  a  new  low 
level,  known  as  No.  5,  having  been 
started  which  will  be  used  as  the  main 
haulage  tunnel  to  the  mill.  Crosscuts 
will  be  run  from  this  level  to  intersect 
the  proven  orebodies  on  the  levels 
above.  A  new  hydro-electric  plant  and 
a  1,000-cu.ft.  air  compressor  were  re¬ 
cently  installed  on  the  property. 

In  the  Cariboo  district  English  capi¬ 
tal  is  reported  to  have  secured  control¬ 
ling  interests  in  the  Hixon  Creek 
(Cariboo)  Gold  Mines  and  Burns 
Basin  Gold  Mines. 

In  the  Nelson  *area  the  installation  of 
a  50-ton  mill  on  the  Perrier  gold  mine 
is  contemplated.  Steady  production  is 
being  made  from  the  Monarch  silver- 
lead-zinc  mine,  at  Field,  owned  by  the 
Base  Metals  Mining  Corporation,  and 
concentrate  is  being  shipped  to  Europe 
regularly,  at  a  weekly  rate  of  about  300 
tons  of  lead  concentrate  and  200  tons  of 
zinc  concentrate. 

To  satisfy  creditors,  the  Engineer 
mine,  in  the  Atlin  district,  will  be 
offered  at  sheriff’s  sale  at  Prince 
Rupert  Oct.  17. 

A  Montreal  company,  Quebec  Gold 
Mining  Corporation,  has  purchased  a 
controlling  interest  in  the  Big  Missouri 
mine,  and  operations  are  to  be  resumed 
immediately. 

• 

Mexico  Encourages  Treatment 
Of  Products  From  U.  S.  A. 

Beneficial  results  of  exemptmg  from 
import  levies  matte  brought  from  the 
United  States  to  be  treated  at  Mexican 
plants  has  prompted  the  Ministry  of 
Finance  to  consider*  extending  such 
exemption  to  all  metals  and  minerals 
which  American  producers  send  to  this 
country  for  treatment.  The  Ministry 
finds  that  in  view  of  the  weakness  of 
Mexican  currency  against  the  dollar, 
American  producers  can  have  their 
products  treated  cheaply  in  this  country. 
The  free  importation  of  matte  has 
greatly  stimulated  activities  of  metal 
treatment  plants  in  Monterrey,  Chi¬ 
huahua  City,  and  San  Luis  Potosi  City, 
the  Ministry  reports. 

• 

Adverse  Report  Rendered  On 
Gold  Deposits  in  Labrador 

The  official  report  of  A.  K.  .Snel- 
grove  and  F.  W.  Forte,  who  were  re¬ 
tained  by  the  Newfoundland  Govern¬ 
ment  to  examine  the  reputed  gold  dis¬ 
coveries  in  Labrador,  200  miles  north 
of  the  St.  Lawrence,  states  that  no 
gold  has  been  found  thert.  Numerous 
large  mineralized  quartz  masses  have 
been  found,  fiut  these  contain  no  ap¬ 
preciable  amount  of  gold. 
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P.  R.  Bradley,  president,  Alaska 
Juneau  Gold  Mining  Company,  is  in 
New  York  City  on  business. 

K.  Washioi  and  T.  Watanabe,  Japa¬ 
nese  mining  engineers  from  Osaka,  are 
visiting  Western  mining  districts. 

J.  M.  Carter  has  been  appointed  super¬ 
intendent  of  the  Macassa  mill,  at  Kirk¬ 
land  Lake,  Ont.,  which  now  is  nearing 
completion. 

C.  O.  Stee  has  been  appointed  general 
manager  of  Siscoe  Gold  Mines,  in  Que¬ 
bec,  to  succeed  J.  M.  Forbes,  who  re¬ 
signed  recently. 

Harvey  S.  Mudd,  who  has  been  on  a 
visit  to  England  and  the  Continent, 
returned  to  the  United  States  on  the 
“Europa”  on  Aug.  18. 

F.  E.  Weldon  has  been  appointed  resi¬ 
dent  superintendent  of  the  Canadian 
Kaolin  Silica  Products  quarry  and  mill 
at  Lac  Remi,  Que. 

Sidney  H.  Ball,  consulting  mining  en¬ 
gineer,  of  New  York,  spent  a  few  days 
in  the  Basin  district,  Jefferson  County, 
Mont.,  during  the  middle  of  September. 

F.  M.  Connell,  of  Toronto,  is  visiting 
the  Veraguas  mine,  in  Panama,  which  is 
being  operated  by  McVittie  Graham 
Mines,  of  w'hich  he  is  president. 

J.  H.  Hensley,  Jr.,  assistant  manager 
for  Miami  Copper,  and  Mrs.  Hensley, 
are  taking  a  vacation  voyage  from  Los 
.\ngeles  to  New  York  via  Panama. 

William  Logan,  mine  owner  and  oper¬ 
ator  of  Dillon,  Mont.,  has  been  elected 
chairman  of  the  Beaverhead  chapter  of 
the  Montana  Silver  Association. 

George  A.  Packard,  consulting  mining 
engineer,  of  Poston,  and  formerly  a 
resident  of  Butte,  has  completed  a  pro¬ 
fessional  examination  in  Montana. 

W.  R.  Allen,  former  Lieutenant  Gov¬ 
ernor  of  Montana,  head  of  the  newly 
formed  National  Boston  Montana  Cor¬ 
poration,  was  a  recent  visitor  to  Butte. 

A.  Hasselbring  has  returned  to  the 
Aldermac  Mine  in  Rouyn,  Que.,  of 
which  he  is  superintendent,  to  resume 
operations,  which  were  suspended  a  year 
ago. 

W.  J.  Loring,  managing  director  of 
Consolidated  Gold  Mines  of  America, 
Ltd.,  has  been  appointed  chief  consult¬ 
ing  engineer  of  Arizona  Comstock  Cor¬ 
poration. 


Dr.  Frederick  M.  Becket,  president  of 
the  A.I.M.E.,  was  the  guest  of  honor 
at  a  meeting  of  the  Canadian  Institute 
of  Mining  and  Metallurgy  at  Trail, 
B.  C.,  on  Sept.  20.  Dr.  Becket  has  been 
visiting  the  branches  of  the  A.I.M.E.  as 
president,  and  it  is  expected  by  the  sister 
Institute  in  Canada  that  he  will  make 
additional  visits  across  the  border  dur¬ 
ing  his  term  of  office.  He  is  a  native  of 
Montreal  and  a  graduate  of  McGill  and 
has  many  warm  friends  throughout  the 
Dominion.  Dr.  Becket,  with  Arthnr  B. 
Parsons,  secretary  of  the  Institute,  re¬ 
cently  visited  the  Utah  section  in  Salt 
Lake  City,  and  spoke  at  a  dinner  given 
by  that  body.  He  discussed  the  use  of 
the  lighter  metals  as  alloys  with  steel 
and  aluminum.  Mr.  Parsons  also  ad¬ 
dressed  the  meeting,  as  did  W.  J. 
O’Connor,  who  spoke  on  “The  Effect  of 
a  Free  Gold  Market  on  the  Mining 
Industry.” 


Walter  A.  RuKeyser  presents  in  this 
issue  the  third  of  his  series  of  articles 
on  the  mining  and  milling  of  asbestos 
in  the  Urals.  (Page  415  et  seq.) 


Malcolm  Fergusson,  of  N’Dola,  North¬ 
ern  Rhodesia;  N.  E.  Pappadaki,  of 
Athens,  Greece,  and  S.  L.  Terrell,  of 
Mbarara.  Uganda,  have  been  elected 
members  of  the  Institution  of  Mining 
&  Metallurgy. 

Ernest  J.  Sweetland,  chairman  of  the 
board  of  directors,  Oliver  United  Filters, 
Inc.,  was  seriously  injured  recently  in 
an  automobile  accident  near  Fairfield, 
Calif.,  and  is  at  the  Peralta  Hospital  in 
Oakland. 

W.  G.  McBride,  professor  of  mining 
at  McGill  University,  Montreal,  is  presi¬ 
dent  of  United  Gold  Equities  of  Canada, 
recently  incorporated  as  an  investment 
company  by  a  group  prominent  in  min¬ 
ing  and  financial  circles. 

Edward  B.  Greene,  recently  elected 
president  of  The  Cleveland-Cliffs  Iron 
Company  and  The  Cliffs  Corporation, 
has  been  elected  a  director  of  The  West 
Shore  Railroad,  taking  the  place  of  th" 
late  Warren  S.  Hayden. 


R.  M.  Macauley,  who  has  been  chief 
engineer  in  charge  of  exploration  for 
Consolidated  Mining  &  Smelting  Com¬ 
pany  since  1925,  has  been  appointed  vice- 
president  in  charge  of  operations  for 
Quebec  Gold  Mining  Corporation. 

Clyde  H.  Wilson,  Salt  Lake  City  min¬ 
ing  engineer,  now  in  the  employ  of  In¬ 
ternational  Geophysics,  Los  Angeles, 
Calif.,  has  been  assigned  by  his  company 
to  make  a  study  to  determine  rock 
stability  for  dam  foundations  at  the 
Muscle  Shoals  project,  in  the  Tennessee 
valley. 

A.  Werner  Lawson,  according  to  an 
announcement  by  C.  W.  Young  &  Com¬ 
pany,  investment  managers,  Chrysler 
Building,  New  York  City,  has  become 
associated  with  the  company  as  man¬ 
ager  of  the  mining  and  chemical  de¬ 
partment. 

Gilbert  L.  Yetter,  formerly  materials 
engineer  in  the  Bureau  of  Construction 
and  Repair,  Navy  Department,  has  been 
appointed  welding  engineer  for  the  Bu¬ 
reau  of  Reclamation,  Department  of  the 
Interior,  assigned  to  the  Boulder 
Canyon  project. 

D.  C.  P.  Neave  has  been  appointed 
manager  of  Copper  Development  Asso¬ 
ciation.  He  was  formerly  assistant  pro¬ 
duction  manager  of  Morris  Motors,  Ltd. 
Copper  Development  Association, 
formed  a  few  months  ago  to  encourage 
and  expand  the  use  of  copper,  has  per¬ 
fected  its  organization  and  is  function¬ 
ing. 

M.  W.  von  Bemewitz  recently  visited 
the  Thames  and  Waihi  gold  fields  and 
the  Huntly  coal  field,  in  New  Zealand. 
Thames  has  200  subsidized  prospectors 
in  the  hills,  and  Waihi,  with  its  mill, 
is  employing  650  men.  Huntly  is  re¬ 
ported  as  “rather  depressed.”  A  car¬ 
bonization  plant  is  in  operation  there. 

W.  J.  Coulter  and  W.  E.  Romig,  au¬ 
thors  of  the  article  “A  Record  Under¬ 
ground  Blast,”  which  appears  on  pages 
405-9  of  this  issue,  are  general  super¬ 
intendent  and  mine  superintendent,  re¬ 
spectively,  of  the  Climax  Molybdenum 
Company,  at  Climax,  Colorado. 

E.  W.  Beatty,  president  of  the  Ca¬ 
nadian  Pacific  Railway  Company,  has 
been  appointed  vice-president  of  the 
Consolidated  Mining  &  Smelting  Com¬ 
pany  of  Canada,  in  succession  to  the  late 
W.  L.  Matthews.  R.  S.  McLaughlin, 
president  of  General  Motors  of  Canada, 
has  been  appointed  a  director  of  Con¬ 
solidated  Mining  &  Smelting. 

Russell  H.  Bennett  and  Walter  H. 
Wheeler  are  members  of  a  group  of  six 
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engineers  who  have  organized  Associ¬ 
ated  Consulting  Engineers,  Minneapolis, 
Minn.  Mr.  Bennett  and  Mr.  Wheeler 
are  the  mining  engineer  members  of  the 
organization,  which  has  been  formed  to 
offer  broad  and  complete  engineering 
service  in  the  Northwest. 

Henry  Hoppe,  of  Dusseldorf,  Ger¬ 
many,  Continental  representative  of 
Engineering  and  Mining  Journal,  arrived 
in  New  York  on  Sept.  22.  Mr.  Hoppe 
feels  that  the  European  countries  are 
looking  forward  to  better  international 
relationships  in  the  near  future.  He 
will  resume  his  former  duties  late  in 
October. 

Charles  R.  Wraith,  smelter  super¬ 
intendent  of  the  Roan  Antelope  Copper 
Mines,  Ltd.,  is  now  on  vacation  and  will 
visit  London  and  New  York.  “Jack” 
Thomson,  mechanical  engineer  of  the 
same  company,  has  returned  to  North¬ 
ern  Rhodesia  after  a  visit  to  England. 
Mr.  Thomson  is  a  nephew  of  the  gen¬ 
eral  manager  of  Wankie  Colliery,  Ltd., 
in  Southern  Rhodesia. 

Robert  Corey,  of  Miami,  has  been 
awarded  a  special  $1,000  scholarship  by 
the  Woman’s  Auxiliary  of  the  A.I.M.E., 
southwestern  section.  He  is  attend¬ 
ing  the  university  of  Arizona  at  Tucson. 
The  section  usually  awards  three 
scholarships  each  year,  but  granted  the 
special  one  in  addition  this  year  as  the 
funds  were  available. 

Amor  P.  Keene  and  Arthur  C. 
Brinker  left  New  York  on  the  “Olympic” 
on  Sept.  29  for  London.  They  will 
travel  thence  by  plane  to  the  properties 
of  the  East  African  Goldfields,  Ltd., 
their  route  taking  them  over  France, 
Italy,  Greece,  Egypt,  and  the  Soudan. 
While  on  his  present  assignment  Mr. 
Brinker’s  United  States  address  will  be 
care  of  Mr.  Keene  at  26  Beaver  St., 
New  York  City. 

Edwin  H.  Kottnauer,  of  Los  Angeles, 
Calif.,  has  been  appointed  by  the  Climax 
Molybdenum  Company  as  its  representa¬ 
tive  for  the  Pacific  Coast  territory.  The 
company’s  office  and  warehouse  are  at 
1341  South  Hope  St.,  Los  Angeles,  and 
are  now  under  Mr.  Kottnauer’s  super¬ 
vision.  Mr.  Kottnauer  is  chairman  of 
the  Los  Angeles  Chapter  of  Ameri¬ 
can  Society  of  Steel  Treating.” 

Fred  Bernhard,  formerly  of  Copper 
Cliff  and  Toronto,  has  been  appointed  to 
succeed  William  H.  Grubb,  comptroller 
of  the  International  Nickel  Company, 
recently  deceased.  F.  G.  Allgeier  be¬ 
comes  assistant  comptroller.  R.  L. 
Beattie  succeeds  Mr.  Allgeier  as  works 
auditor  at  Copper  Cliff,  with  J.  R. 
O’Donnell,  of  Port  Colborne,  as  as¬ 
sistant. 

Dr.  H.  J.  Rose,  a  senior  fellow  of 
Mellon  Institute  of  Industrial  Research, 
Pittsburgh,  Pa.,  has  been  elected  chair¬ 
man  of  the  gas  and  fuel  division  of  the 
American  Chemical  Society  for  the  year 
1933-34.  Dr.  Rose  has  been  a  member 
of  the  Mellon  Institute  research  staff 
since  1918.  He  now  heads  a  multiple 
industrial  fellowship  engaged  in  re¬ 
search  on  anthracite. 


Charles  A.  Ordway  has  severed  his 
connection  as  mining  engineer  with  the 
American  Appraisal  Company  and  is  as¬ 
sociated  with  William  J.  Howard,  con¬ 
sulting  engineers,  of  605-10  South  La 
Salle  St.,  Chicago.  He  will  specialize 
in  examination,  valuation,  and  general 
engineering.  As  an  associate  of  Mr. 
Howard  he  will  act  as  special  investi¬ 
gator  for  the  Securities  Division  of  the 
Illinois  Secretary  of  State.  Mr.  Ordway 
has  moved  his  home  from  Milwaukee 
to  3826  Pine  Grove  Ave.,  Chicago. 

W.  C.  Douglass,  formerly  assistant 
general  manager  of  Consolidated  Cop- 
permines  Corporation  at  Kimberly,  Nev., 
has  moved  to  Downieville,  Calif.,  to  join 
the  staff  of  West  Mines  Corporation  of 
Nevada  City,  Calif.  Mr.  Douglass  will 
serve  as  vice-president  and  general  man¬ 
ager  of  the  Comstock  Gold  Point  Min¬ 
ing  Company,  a  subsidiary  of  West 
Mines  Corporation,  and  will  be  in  charge 
of  operations  of  the  Gold  Point  Mine 
at  Downieville.  Prior  to  his  connection 
with  Consolidated  Coppermines  Cor¬ 
poration  Mr.  Douglass  was  with  the 
Kennecott  Copper  Corporation  for  thir¬ 
teen  years,  eleven  years  as  general  super¬ 
intendent  of  the  Kennecott  plant  at 
Kennecott,  Alaska. 

H.  W.  Clarke,  publishing  director  of 
Engineering  and  Mining  Journal  and  Coal 
Age  since  1929,  severed  his  connection  with 
the  McGraw-Hill  organization  on  Oct. 
1  to  become  associated  as  sales  promo¬ 
tion  manager  with  Dickson  &  Eddy,  17 
Battery  Place,  New  York  City,  whole¬ 
sale  distributers  of  anthracite.  Mr. 
Clarke  joined  McGraw-Hill  in  1921, 
prior  to  which  year  he  had  been  di¬ 
rector  of  publicity  for  the  Chicago 
Pneumatic  Tool  Company  and  associated 
with  promotion  activities  of  the  West- 
inghouse  Electric  &  Manufacturing 
Company  at  East  Pittsburgh  and  Chi¬ 
cago. 

A.  W.  Fisher,  McGraw-Hill  branch 
office  manager  in  Detroit,  Mich.,  since 
1928,  has  assumed  the  position  of  sales 
manager  of  Engineering  and  Mining 
Journal  and  Coal  Age.  Mr.  Fisher  re¬ 
ceived  his  engineering  education  at 


I 

Lehigh  University.  After  service  over-  I 
seas  in  the  War  as  a  captain  of  artillery  | 
he  joined  the  Chicago  office  of  the 
McGraw-Hill  organization  in  1919.  He 
has  covered  both  the  St.  Louis  and 
Chicago  territories  for  the  mining  pub¬ 
lications  of  the  company  and  brings  to 
his  new  post  more  than  fourteen  years’ 
experience  as  marketing  counsellor  and 
sales  manager  of  important  branches  of 
the  company. 

OBITUARY 

Henry  W.  Beatley,  mining  engineer, 
at  New  York;  Sept.  6;  aged  70. 

Robert  E.  Degnan,  president,  Mexi¬ 
can  Mining  &  Smelting  Company,  at 
New  York;  on  Sept.  9.  Mr.  Degnan  was 
a  member  of  the  American  Institute  of 
Mining  and  Metallurgical  Engineers. 

Arthur  Dewint  Foote,  mining  engi¬ 
neer,  at  Hingham,  Mass.,  on  Aug.  26; 
aged  84.  For  many  years  before  his  re¬ 
tirement  Mr.  Foote  had  been  manager  of 
the  North  Star  Mines,  at  Grass  Valley, 
Calif. 

Karl  P.  Swensen,  formerly  with  the 
Radiore  Company  of  Canada,  aged  SO. 

Mr.  Swensen  received •«his  professional 
training  at  the  School  of  Mines,  Univer¬ 
sity  of  Minnesota,  and  later  at  the  Col¬ 
lege  of  Engineering.  He  served  as  pro¬ 
fessor  of  mining  engineering  at  the  Im¬ 
perial  Polytechnique  College  at 
Nanking,  China,  and  had  an  extensive 
experience  in  mining  practice  in  Japan, 
the  Philippines,  China,  Mexico,  Canada, 
and  the  United  States. 

Dr.  A.  G.  Burrows,  Provincial  Geolo¬ 
gist  of  Ontario  since  1925;  at  Toronto; 
on  Sept.  3;  aged  56.  Dr.  Burrows’ 
career  had  been  distinguished  and  note¬ 
worthy,  and  his  contributions  to  the 
fields  of  scientific  and  geological  knowl¬ 
edge  long  ago  won  for  him  enduring 
rank  in  his  profession.  For  two  years 
before  his  death,  in  association  with 
H.  C.  Rickaby,  he  had  been  engaged  in 
a  study  of  the  Sudbury  nickel-copper 
basin. 


Cooperation  Between  Contributor  and  Editor 


•  SINGLE-SPACED  typewritten 
manuscripts  are  a  nuisance  to  editor, 
compositor,  and  proofreader.  Unless 
the  writer  of  a  contribution  leaves 
enough  white  space  for  instructions 
tn  the  mechanical  department,  par¬ 
ticularly  in  the  upper  half  of  the 
first  page,  the  manuscript  after 
preparation,  must  be  retyped  and 
checked  against  the  original  or  sent 
to  the  compositor  as  tnarked  by  edi¬ 
tor  and  copy  reader.  If  a  single¬ 
spaced  article  be  sent  direct  to  the 
compositor,  he  is  compelled  to  de¬ 
cipher  it  as  best  he  can.  Work  is 
slowed  down  and  complaints  de¬ 
velop.  Time  is  lost  and  annoyance 
is  inevitable. 


•  ALL  WHO  voluntarily  assume 
the  role  of  authorship  will  promote 
their  own  interests  and  facilitate  the 
satisfactory  handling  of  their  manu¬ 
scripts  if  they  will  observe  a  few 
simple  rules,  for  which  there  is  sound 
reason  in  the  technical  atui  routine 
mechanical  requirements  of  publish¬ 
ing. 


•  A  BACKING  SHEET  for  use 
when  typewriting,  containing  sug¬ 
gestions  to  authors,  has  been  pre¬ 
pared.  A  copy  of  this  ivill  be  sent 
on  receipt  of  a  request,  addressed  to 
the  Editorial  Department. 
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Economic  Readjustment 

Labor  Relations  Under  the  Recov¬ 
ery  Act.  By  Ordway  Tead  and 
Henry  C.  Metcalf.  New  York,  Whit¬ 
tlesey  House,  McGraw-Hill  Book  Co., 
Price  $2.  Pp.  259. 

Business  Under  the  Recovery  Act. 
By  Lawrence  Valenstein  and  E.  B. 
Weiss.  New  York,  Whittlesey  House, 
McGraw-Hill  Book  Co.,  Price  $2.50. 
Pp.  314. 

The  authors  of  these  two  complementary 
volumes  have  attempted  to  outline  the 
social  and  economic  readjustments  con¬ 
fronting  American  business  under  the 
national  legislation  passed  by  the  last 
Congress,  with  particular  reference  to 
the  National  Industrial  Recovery  Act. 
Based  on  the  assumption  that  the  era  of 
“rugged  individualism”  has  passed  and 
that  a  great  social  experiment  has  been 
undertaken,  both  books  aim  to  establish 
new  landmarks  on  the  road  to  recovery 
and  new  bases  of  business  conduct. 

Both  books  emphasize  the  necessity 
of  cooperative  action  in  the  new  partner¬ 
ship  between  industry  and  government. 
Employer-employee  relationships  must 
be  organized  in  the  interest  of  har¬ 
monious  progress  and  security  for  “man¬ 
agers  as  well  as  managed.”  Ways  and 
means  of  achieving  this  goal  are  dis¬ 
cussed  by  Messrs.  Tead  and  Metcalf, 
who  draw  on  a  wealth  of  experimenta¬ 
tion  that  has  been  conducted  in  this 
country  for  the  past  25  years. 

The  influence  of  NIRA  on  marketing 
methods  and  policies  is  the  theme  of 
Messrs.  Valenstein  and  Weiss.  Ethical 
practices  under  codes  of  fair  competition 
will  inevitably  affect  merchandising,  sell¬ 
ing  and  advertising  in  business  as  a 
whole,  and  the  authors  point  out  the 
changes  that  are  impending.  They  coin 
the  phrase  “business  socialism”  to  ex¬ 
press  the  purposes  and  procedures  of  the 
new  partnership  as  stated  in  NIRA. 
Competitive  rivalry  will  be  keener  and, 
in  spite  of  enforced  cooperative  action, 
business  will  not  be  regimented  on  a 
dead  level.  Individual  initiative  will  still 
have  full  play.  Trade  associations — new 
style — will  bring  about  the  self-rule  of 
business.  H.  C.  Parmelee. 

1  HE  Irrepressible  Conflict.  Busi¬ 
ness  vs.  Finance.  By  David  Cush¬ 
man  Coyle.  Published  by  the  Author. 
Price,  60c.  Pp.  45. 

Few  make  any  sharp  distinction  between 
business  and  finance ;  in  fact,  most  people 
frequently  treat  the  words  as  synonyms. 
But  the  author,  who,  by  the  way,  is  an 
engineer,  and  whose  logical  reasoning 
should  appeal  to  the  members  of  his  pro¬ 
fession,  does  not  even  consider  them  on 
friendly  terms.  On  the  contrary,  he  lays 
most  of  our  economic  ills  on  the  door¬ 
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step  of  Finance,  the  great  power  which 
at  present  seems  to  have  Business  com¬ 
pletely  in  subjection.  To  release  this 
grip  many  changes  in  our  economic  sys¬ 
tem  may  be  necessary,  and  the  author 
seems  to  feel  that  our  present  administra¬ 
tion  may  do  its  part  in  this  respect. 
Among  remedial  measures  he  suggests 
a  more  extensive  economic  planning,  a 
new  tax  plan  for  drawing  money  headed 
for  investment,  mainly  from  the  higher 
brackets  of  personal  income  and  inheri¬ 
tance  tax.  A  general  rise  in  the  standard 
of  living  must  take  care  of  our  increas¬ 
ing  productive  capacity,  and  the  field  of 
personal  service  and  public  and  social 
works  must  be  extended  to  solve  the 
problem  of  unemployment. 

The  book  is  not  intended  as  any  de¬ 
tailed  plan  for  a  new  social  order;  that 
would  be  impossible  within  so  short  a 
space ;  it  is  merely  an  essay  to  stimulate 
and  reorient  thought.  It  cannot  fail  to 
awaken  the  reader’s  interest,  although 
man}'  may  possibly  indulge  in  the 
thought:  “If  the  way  out  were  only  so 
simple.”  B.  H.  Strom. 

Book  of  the  Month 

The  Economics  of  Mining — Valua¬ 
tion,  Organisation,  Management.  By 
Theodore  Jesse  Hoover.  Stanford 
University  Press.  Stanford  Univer¬ 
sity,  Calif.  Price  $6.  Pp.  545. 

Dean  Hoover’s  work  fills  a  gap  in  the 
list  of  mining  textbooks.  In  no  other 
single  volume  have  the  various  phases 
of  mining  economics  been  discussed  so 
simply  and  withal  interestingly.  In¬ 
tended  primarily  for  mining  students 
and  young  engineers  “to  supplement, 
coalesce  and  correlate  the  instruction 
they  had  previously  received  in  the  fields 
of  economics,  law,  business  and  account¬ 
ing,  as  well  as  in  the  technology  of  min¬ 
ing  engineering,”  the  book,  which  is  an 
outgrowth  of  a  course  of  30  lectures  (in¬ 
cluding  problems  and  assignments),  is 
likely  to  win  the  approval  of  most  engi¬ 
neers,  whatever  be  their  age  and  experi¬ 
ence.  One  reason  is  that  the  pages 
abound  in  reminiscence,  illustrative 
anecdote  and  happy  quotation.  Such 
passages  as  the  chapter  on  fakes  and 
fallacies,  the  advice  to  young  engineers 
as  to  the  purchase  of  mining  shares,  and 
certain  pages  in  the  chapter  on  ore  re¬ 
serves  are  good  reading  for  anyone. 

Like  Gaul,  the  book  is  divided  into 
three  parts.  Part  I,  Mine  Valuation, 
treats  of  the  following :  Initial  phases  of 
valuation ;  sampling ;  extension  of  ore 
deposits ;  ore  reserves ;  recoverable  value 
and  cost  of  mining ;  financial  provisions ; 
sale  of  mineral  product ;  metal  prices ; 
and  reports  on  valuation.  Part  II,  Mine 
Organization,  covers  eight  topics: 
Origins  of  co-operative  effort :  modern 


mining  companies;  promotion  of  mining 
enterprises;  the  stock  exchange  and  the 
mining  investor ;  fluctuation  in  the  price 
of  shares;  valuation  of  mining  shares; 
fakes  and  fallacies ;  and,  the  mining 
engineer  and  the  law.  The  chapters  of 
Part  III,  on  Mine  Management,  are 
headed :  Organization  of  mine  staff ;  the 
mine  manager  principles  of  scientific 
management  in  mining;  efficiency — re¬ 
search,  analysis,  planning;  industrial 
relations  in  mining;  training  and  dis¬ 
cipline  ;  safety,  health  and  welfare ;  and, 
the  young  engineer  and  his  career.  Each 
chapter  concludes  with  an  ample  bibli¬ 
ography. 

Industrial  Research 

Industrial  Research  Laboratories 
OF  the  United  States,  Including 
Consulting  Research  Labora¬ 
tories.  Fifth  edition.  Compiled  by 
Clarence  J.  West  and  Collie  Hull. 
National  Research  Council,  Washing¬ 
ton,  D.  C.  Pp.  223.  $2. 

A  valuable  compilation  of  the  research 
facilities  of  the  United  States.  The  in¬ 
formation  has  been  furnished  by  labora¬ 
tory  directors  and  is  correct  as  of  Jan. 
1,  1933.  The  list  excludes  laboratories 
connected  with  Federal,  State,  and 
municipal  governments,  or  with  educa¬ 
tional  institutions.  This  fifth  edition 
gives  information  regarding  1,575 
laboratories,  of  which  170  are  included 
for  the  first  time.  The  bulletin  is  con¬ 
veniently  organized  in  three  sections  in 
which  the  laboratories  are  listed  alpha¬ 
betically,  according  to  geographical  dis¬ 
tribution,  and  by  subject  classification 
of  their  activities. 

Mineral  Summary 

The  Mineral  Industry.  Vol.  41,  cov¬ 
ering  the  year  1932.  Edited  by  G.  A. 
Roush.  McGraw-Hill  Book  Co.,  Inc., 
New  York.  Pp.  680.  $12. 
Maintaining  the  best  traditions  of  its 
forty  annual  predecessors,  this  volume 
is  an  extensive  and  authoritative  review 
of  the  statistics,  technology,  and  trade 
of  the  major  metals  and  minerals  dur¬ 
ing  1932.  Continuity  of  publication  of 
this  distinguished  series  of  annuals  was 
made  possible  through  the  financial  co¬ 
operation  of  the  American  Institute  of 
Mining  and  Metallurgical  Engineers. 

The  list  of  contributors  is  an  impos¬ 
ing  array  of  authorities  in  their  re¬ 
spective  branches  of  the  industry, 
commanding  confidence  in  the  thorough¬ 
ness  of  the  treatment  of  each  subject. 
Reviews  are  worldwide  in  scope,  not 
only  with  respect  to  statistics  and  trade, 
but  also  regarding  progress  in  technol¬ 
ogy  and  new  uses  of  metals  and 
minerals.  Chapter  authors  have  drawn 
on  a  wide  range  of  published  sources, 
supplemented  by  personal  correspond¬ 
ence,  for  their  information.  As  with 
past  volumes,  this  one  will  be  a  wel¬ 
come  addition  to  the  engineer’s  book¬ 
shelf, 
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bowl  overflow,  at  2  per  cent  plus  200 
mesh,  will  be  equivalent  to  about  85  per 
cent  minus  325  mesh.  The  additional 
bowl  area  provided  in  this,  way  will 
strengthen  the  secondary  circuit  and  im¬ 
prove  fineness,  and  the  approximate 
trebling  of  the  sand  raking  capacity  will 
permit  maximum  realization  of  the  ad¬ 
vantages  inherent  in  high  circulating 
loads. 


Giant  Classifiers  for  Wright-Hargreaves 

New  Units  Will  Carry  1,800  Per  Cent  Circulating  Load 


Double-Spindle  Hot  Mill 

Accompanying  photographs  show  a 
double-spindle  hot  mill  developed  by 
Holman  Bros.,  Ltd.,  Camborne,  England, 
for  hot  milling  rock-drill  bits.  The 
spindle  shaft  is  mounted  in  ball  bearings 
and  driven  by  “V”  belts  from  a  motor 
within  the  frame.  (If  preferred,  the  ma¬ 
chine  can  be  driven  from  a  line  shaft.) 
At  the  ends  of  the  shaft  are  spindles  for 
carrying  the  cutters.  For  each  cutter 
two  sets  of  drill  rests  are  provided,  one 
The  feed  to  the  new  ball  mill  will  mounted  on  an  adjustable  arm  and  the 
amount  to  600  tons  per  day  of  hard,  other  on  a  slide.  The  rests  are  grooved 
minus  i-in.  ore.  Classifier  sands  will  to  accommodate  any  size  or  section  of 


Classifier,  12  ft.  wide,  to  be  used  in  primary  grrindingr  circuit 


A  modern  classification  installation, 
in  which  the  individual  classifiers  have  a 
greater  weight  per  unit  of  capacity  than 

any  others  ever  installed  on  the  North  range  between  10,800  and  12,000  tons 
American  continent,  is  now  being  made  per  day.  Classifier  overflow,  minus  48 
at  Wright-Hargreaves  Mines,  Ltd.,  to  65  mesh,  will  be  pumped  to  the 
Kirkland  Lake,  Ont.  Unusual  features  secondary  circuit.  Percentage  of  solids 
of  this  installation  include  the  use  of  in  the  classifier  overflow  will  be  kept 
primary  classifiers  12  ft.  wide,  sec-  high  and  will  be  regulated  to  apportion 
ondary  classifiers  16  ft.  wide,  and  pro-  the  grinding  properly  between  the  two 
visions  for  carrying  a  primary  circu-  circuits. 

lating  load  ratio  of  18  to  1,  a  level  twice  The  present  secondary  grinding  cir- 
that  ever  approached  previously  in  ore-  cuit  consists  of  three  Dorr  bowl  classi- 
dressing  practice.  fiers,  6  ft.  wide  with  18-ft.  diameter 

Results  secured  when  this  new  equip-  bowls,  in  closed  circuit  with  four 
ment  is  placed  in  operation  a  month  5xl6-ft.  tube  mills.  Two  new  Dorr  bowl 
or  so  from  now  will  be  followed  with  classifiers.  Type  F,  16  ft.  wide  with  18- 
interest,  inasmuch  as  the  technical  and  ft*  diameter  bowls,  are  to  be  installed 
economic  advantages  of  high  circulat-  to  operate  in  parallel  with  the  present 
ing  loads  in  fine-grinding  circuits  will  bowls  and  in  a  common  closed  circuit 
be  investigated  on  a  full  commercial  w  ’  ’  “  ‘ 

scale  in  a  range  far  above  that  of 
present  milling  practice. 

The  present  primary  circuit  consists 
of  two  6  ft.  wide  Model  D  Dorr  classi¬ 
fiers  in  closed  circuit  with  two  8  ft.  x 
36  in.  Hardinge  ball  mills.  To  this  will, 
be  added  one  Dorr  FX  classifier  12  ft. 
wide  by  25  ft.  long  in  closed  circuit  with 
one  9x7-ft.  Allis-Chalmers  ball  mill. 

This  large  classifier,  equaled  in  size  only 
by  one  at  Braden  Copper,  Sewell,  Chile, 
and  the  one  on  order  from  Beattie 
Mines,  Noranda,  Que.,  will  have  blades 
8  in.  deep,  a  1  ft.  8  in.  raking  stroke,  a 
raking  capacity  of  1,000  tons  per  foot 
of  width,  and  a  weight  of  47,000  lb.  In 
the  photograph  may  be  seen  a  new  drum- 
and-cable  type  rake-lifting  device,  used 
on  this  unit. 


Sixteen-foot  (wide)  bowl  classifier,  having;  18-ft.  diameter  bowl, 
for  secondary  circuit 
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of  given  size  but  also  make  a  finer 
product  without  greatly  increasing  the 
power  consumption. 


Air  Classifier  Improved 


In  an  effort  to  improve  the  efficiency 
of  its  air  classifier,  the  Bradley  Pulver¬ 
izer  Co.,  Allentown,  Pa.,  has  developed 
an  attachment  known  as  Turbulators, 
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side  of  the  cutter  equal  to  half  the  re¬ 
quired  gage.  The  bit  having  been  made 
as  a  single  taper  type  in  the  accompany¬ 
ing  sharpener,  the  steel  is  dropped  on  the 
rests,  thrust  forward  until  the  centering 
pin  enters  the  hole  in  bit,  and  then  ro¬ 
tated  in  a  direction  opposite  to  that  of 


Hot  millinK  catting  edges  of 
cross  bit 


\ 


A  new  seismograph  based  on  the 
piezo-electric  principle  has  been  brought 
out  by  Dr.  Richard  Ambronn,  Gott¬ 
ingen,  Germany.  The  apparatus,  which 
may  be  used  in  geophysical  investiga¬ 
tion,  utilizes  the  piezo-electric  property 
of  certain  crystals,  such  as  rock 
crystal,  and  permits  the  conversion  of 
the  disturbance  curve  into  a  quantita¬ 
tively  exact,  regular  electric  curve  at 
the  point  of  reception.  This  curve  may 
be  analyzed  by  means  of  delicate  instru¬ 
ments  developed  during  the  last  few 
years,  and  the  different  components  of 
this  curve  may  be  separated  and  studied 
individually.  A  receiver  operating  on 
this  principle  has  no  moving  parts. 
This  results  in  freedom  from  interfer¬ 
ence  and  local  disturbance,  and  abolish¬ 
ment  of  the  equipment  usually  required 
to  check  and  dampen  these. 

The  receiver  is  small  and  light  and 
is  easy  to  move  and  assemble.  Calibra¬ 
tion  and  regulation  are  so  simple  that  a 
large  number  of  observations  may  be 
taken  at  various  locations  within  a 
short  time. 

Weldless  Coupling  Link 

A  weldless  coupling  link  for  mine  cars, 
forged  from  a  single  piece  of  special  steel, 
has  been  perfected  by  Bethlehem  Steel 
Company,  following  more  than  two  years 
of  development  work  on  coupling  links 
and  pins.  Its  one-piece  construction. 


Light-weight  Miner’s  Cap 

Among  new  developments  in  mine  pro¬ 
tective  headwear  is  the  MSA  Type  “D” 
Skullgard.  Made  in  a  single  piece  of 
genuine  laminated  Micarta,  this  mine  cap 
is  lighter  in  weight,  yet  offers  maximum 
protection  against  falling  rock  and  other 
head  hazards  encountered  in  mining.  Use 
of  Micarta  gives  the  cap  waterproof  ad¬ 
vantages.  The  shell  is  flexible  at  the  base 
and  is  equipped  with  a  special  soft,  rubber 
cushioned  lining  with  fabric  cradle 
straps,  which  permits  free  ventilation  all 
around  the  sides  of  the  head  and  at  the 
same  time  provides  a  shock-resisting  pro¬ 
tection. 


Cable  Insulation 

Three  new  types  of  rubber- insulated 
cable,  insulated  with  heat-,  corona-  and 
moisture  -  resisting  compounds,  have 
been  announced  by  General  Electric 
Co.,  Schenectady,  N.  Y.  Rubber  in¬ 
sulation  designated  as  Type  GE-R359 
is  designed  to  operate  at  maximum 
temperature  not  exceeding  75  deg.  C. 
It  is  intended  for  insulating  cables  for 
station,  apparatus,  transformer  lead,  mo¬ 
tor  lead  and  power  applications  where  a 
cable  must  be  insulated  with  a  com¬ 
pound  which  will  stand  much  higher 
temperatures  than  the  standard  grade 
of  rubber  componds  previously  avail- 


Lake  View  &  Star’s  New  Power  plant  at  Kalgoorlie,  Western  Australia 

Four-cylinder  Crossley-Premier  oil  engines  direct- 
connected  to  Beilis  &  Morcom  compressors,  ,pro- 
ducinir  air  at  a  cost  below  that  possible  with  the 
steam  and  electric-drive  equipment  superseded. 


which  are  placed  on  the  distributor  plate 
of  the  machine.  These  can  be  adjusted 
to  suit  almost  any  requirement,  it  is 
said,  and  are  particularly  efficient 
where  extremely  fine  classification  is 
wanted.  It  is  claimed  they  will  not 


with-a  web  in  the  center,  makes  it  much 
stronger  than  the  open-link  type.  It  is 
made  in  four  standard  lengths,  10^  in., 
10|  in..  Hi  in.,  and  14  in.  Tests  have 
proved  its  great  strength. 


Douhle-spinillc  tyiic  hot  mill 


Ambronn  Develops  Seismograph 


One-piece  coupling  link 


the  cutter.  The  output  of  one  of  the 
double-spindle  machines  (with  two  men) 
is  said  to  be  about  600  bits  per  hour. 

Advantages  of  this  machine  are:  Two 
operators  can  work  at  once,  and  thus 
serve  a  group  of  sharpeners.  Frequent 
adjusting  of  rests  is  avoided  by  dealing 
with  long  steels  at  one  end  and  short  steels 
at  the  other.  Two  sizes  of  steel  or  bits 
can  be  milled  at  the  same  time.  Bits  may 
be  dealt  with  at  one  end  and  shanks  at 
the  other. 

The  driving  motor  develops  4  b.hp. 
Motor  and  cutters  develop  a  speed  of 
about  3,000  r.p.m. 


Sizing  a  cross  bit.  Hot  mill¬ 
ing  the  reaming  edges 


able.  The  new  Type  GE-R348  moisture-  fundamental  parts  of  the  instrument,  tected  unit.  All  gears  and  bearings,  ex- 
resisting  compound  is  designed  for  use  The  increase  in  magnet  strength  was  cept  the  high-speed  pinion  and  bearing, 
on  cables  which  must  operate  in  wet  lo-  obtained  by  using  cobalt  steel.  are  carried  in  a  cartridge-type  unit 

cations.  It  is  not  corona-resisting,  so  which  can  be  removed  without  disturb- 

that  for  higher  voltages  a  shielding  tape  Slow-Speed  Electric  Hoist  alignment  of  any  gears  or  bear- 

must  be  applied.  The  third  new  com-  r  u  tn.  ings.  A  simple  train  of  helical  gears  is 

pound,  Type  GE-R351,  is  a  corona-  and  Heavy  Duty  . 

moisture-resisting  compound  which  re-  a  hoist  that  was  designed  primarily 
tains  its  original  characteristics  through-  to  take  the  place  of  electric  locomotives 
out  its  life.  It  is  intended  for  cable  hauling  trips  of  mine  cars  slowly 

used  for  high-voltage  transmission,  dis-  p^gt  a  loading  point  in  order  to  leave  General  Engineering  Company,  Inc., 
tribution,  station,  and  apparatus  ap-  the  locomotive  free  for  other  work  is  consulting  engineers  of  Salt  Lake,  New 
plications  where  a  corona-resisting,  the  so-called  Model  CHE-5,  developed  York,  and  London,  announce  the  incor- 

high-tension,  non-leaded  or  leaded  by  Sullivan  Machinery  Co.,  Chicago,  poration  of  an  affiliated  company- 

cable  IS  required.  Hj  jt  jg  a  single-drum  electric  unit  namely,  the  General  Engineering  Com- 

and  does  the  specified  work  more  ef-  pany  (Canada)  Ltd.,  Atlas  Building, 

S_  ficiently  than  the  locomotive.  It  is  also  350  Bay  St.,  Toronto,  Ontario.  R.  M. 

Sj[  said  to  lend  itself  to  other  uses  about  P-  Hamilton,  the  company’s  former  rep- 

t  a  mine.  It  has  a  6,000-lb.  rope  pull  resentative,  is  vice-president  and  di- 

i  at  speeds  of  25,  50  and  75  ft.  per  min-  rector  of  the  new  company. 

_ ute,  using  a  5-,  10-,  or  15-hp.  motor,  Jeffrey  Manufacturing  Company,  Co- 

according  to  the  speed.  Usually  it  is  lumbus,  Ohio,  has  acquired  the  entire 
equipped  with  a  5-hp.  motor  and  25-ft.  patent  and  the  manufacturing  and  sell- 
‘  Vv rope  speed  gears  when  used  for  car  ing  rights  for  all  devices  heretofore 

\  spotting.  It  has  a  jaw  clutch  for  made  and  sold  by  Traylor  Vibrator 
releasing  the  drum.  Company,  Denver,  Colo.  The  Denver 

,HH  Lead  as  a  Lubricant  L  “u™n'S“willTe '’c3ucted 

lubricant  having  metallic  lead  lumbus  as  the  Jeffrey-Traylor  Division 
as  the  protective  element  has  been  de-  of  the  Jeffrey  Manufacturing  Company, 
veloped  by  Armite  Laboratories,  Los  James  A.  Flint,  formerly  vice-president 

.\ngeles,  Calif.  The  lead  is  said  to  be  of  the  Traylor  company,  \vill  be  in  gen- 
so  finely  divided  as  to  be  virtually  a  eral  charge  of  the  new  division. 
Air-Cooled  Compressor  soluble  within  the  lubricant  vehicle.  The  Pan-American  Engineering  Corpora- 

new  product,  known  as  Bestolife,  forms  tion.  Ltd.,  has  purchased  the  Berkeley 
An  air  compressor  requiring  no  cool-  a  thin  protective  film  of  lead  on  all  con-  plant  of  the  Bunting  Iron  Works,  in- 
ing  water  arid  accordingly  adapted  to  tacting  surfaces  which  changes  such  eluding  real  estate,  fixtures,  equipment, 
certain  applications  where  water  is  surfaces  to  a  continuous  unbroken,  anti-  and  business.  It  is  assuming  all  past 
scarce,  costly,  or  objectionable  has  been  frictional  area,  according  to  the  manu-  indebtedness  of  the  Bunting  Iron 
developed  by  the  Ingersoll-Rand  Com-  facturers,  Armite  Laboratories,  1450  Works  relative  to  its  Berkeley  opera- 
pany.  New  York.  It  is  called  the  Mo-  East  61st  St.,  Los  Angeles.  Having  a  tibns  and  will  continue  the  business  of 
torcompressor.  As  the  name  implies,  it  pure  metallic  lead  base  instead  of  lead  that  company.  The  controlling  interest 
has  a  built-in  motor.  The  motor  rotor  salts,  the  lubricant  is  said  to  be  free  of  the  Pan-American  Engineering  Cor- 
is  carried  on  the  compressor  shaft  and  from  chemical  reactions.  The  lead  con-  poration,  Ltd.,  is  Placer  Development, 
the  motor  frame  is  bolted  directly  to  the  tent  ranges  from  10  per  cent  to  65  per  Ltd..  Vancouver.  B.  C. 
compressor  crankcase,  this  construction  cent,  and  is  said  to  withstand  tempera- 
eliminating  a  coupling  as  well  as  mo-  tures  up  to  430  deg.  and  to  retain  its 
tor  bearings.  A  rigid  sub-base  under-  lubricating  stability  in  part  at  least 
neath  the  entire  unit  makes  a  compact  until  the  melting  point  of  lead  is 
machine.  The  compressor  is  a  two-cyl-  reached.  Its  principal  application  in 
inder,  two-stage  machine,  with  air-  mine  work  is  as  a  wire  line  lubricant, 
cooled  cylinders  and  intercooler.  It  is  also  for  car  wheels,  pump  and  valve 
built  in  sizes  from  20  to  50  hp.,  with  packing,  gears,  bearings,  pipe  threads, 
piston  displacements  from  113  to  310  sheaves,  and  guides. 
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Crushing,  Screening.  Allis-Chalmers 
Manufacturing  Co.,  Milwaukee,  Wis. 
Leaflet  2164.  Crushing,  screening,  and 
plant  washing  machinery.  Pp.  4. 

Weighing  Feeders.  Hardinge  Co., 
Inc.,  York,  Pa.  Bulletin  33  B.  Hardinge 
constant-  weight  feeder.  Pp.  4. 

Crushing.  Traylor  Engineering  & 
Manufacturing  Co.,  Allentown,  Pa. 
Bulletin  2110.  Type  TZ  reduction 
crusher. 

Compressed  Air.  Ingersoll-Rand  Co., 
New  York.  Catalog.  Portable  com¬ 
pressor,  tools  and  equipment.  Pp.  48. 

Hoisting  Engines.  English  Electric 
Co.,  Ltd.,  London,  England.  Publica¬ 
tion  No.  P.  59,  “Modern  Winders,”  pp. 
12,  describing  electric  hoisting  equip¬ 
ment  on  (1)  the  alternating-current  sys¬ 
tem,  and  (2)  the  Ward  Leonard  or 
variable-voltage  system,  with  details  of 
auxiliary  devices. 


Highly  Sensitive  Instruments  ^ 

Developments  in  super-sensitive  in-  ^ 
struments  giving  a  scale  deflection  of  * 
0-20  microamperes  and  0-3  millivolts 
have  been  announced  by  Westinghouse.  Motor 
These  refinements  result  from  three 
major  improvements,  namely,  reduction  The 
in  weight  of  moving  parts,  a  3-to-l  in-  the  ne\ 
crease  in  magnet  strength  and  a  6-to-l  duced  t 
increase  in  the  possible  number  of  turns  ing  Coi 
on  the  moving  coil.  This  great  sensi-  are  beii 
tivity  was  achieved  by  making  relatively  and  up. 
slight  improvements  in  many  of  the  combin< 
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Daily  and  Average  Monthly  Prices  of  Metals 

September,  1933 


United  States  Market 


Silver,  Gold,  and  Sterling  Exchange 


.Sept. 

1 

2 

4 

—  Electrolytic 
Domestic 
8.775 

8.775 

Copper  - 
Export 
7.875 
7.775 
7.775 

— .  Straits  Tin 
New  York 
45.600 
45.625 

/ - Lead - 

New  York  St.  Louis 

4.50  4.35 

4.50  4.35 

- .  Zinc 

St.  Louis 
4.650@4.700 
4.650(($4.700 

Holidsy 

5 

8.775 

7.850 

45.875 

4.50 

4.35 

4.650 

6 

8.775 

7.775 

45.375 

4.50 

4.35 

4.650 

7 

8.525(^8.775 

7.725 

45.000 

4.50 

4.35 

4.650 

8 

8.525@8.775 

7.700 

44.750 

4.50 

4.35 

4.650 

9 

8.775 

7.625 

44.800 

4.50 

4.35 

4.650 

II 

8.650@8.775 

7.650 

45. 125 

4.50 

4.35 

4.650 

12 

8.775 

7.700 

45.900 

4.50 

4.35 

4.650 

13 

8.775 

7.725 

45.700 

4.50 

4,35 

4.650 

14 

8.775 

7.750 

46.250 

4.50 

4.35 

4.650 

15 

8.775 

7.825 

47.000 

4.50 

4.35 

4.650 

16 

8.775 

7.825 

47. 125 

4.50 

4.35 

4.650 

18 

8.775 

7.900 

48.000 

4.50 

4.35 

4.700(^4.753 

19 

8.775 

7.925 

47.750 

4.50 

4.35 

4.75 

20 

8.775 

7.950 

48.000 

4.50 

4.35 

4.75 

21 

8.775 

7.825 

47.875 

4.50 

4.35 

4.75 

22 

8.775 

7.800 

47.600 

4.50 

4.35 

4.75 

23 

8.775 

7.775 

47.625 

4.50 

4.35 

4.75 

25 

8.775 

7.725 

47.250 

4.  50 

4.35 

4.75 

26 

8.775 

7.750 

47.250 

4.50 

4.35 

4.75 

27 

8.775 

7.775 

47.150 

4.50 

4.35 

4.75 

28 

8.525(0(8.775 

7.750 

47.375 

4.50 

4.35 

4.75 

29 

8.525(0)8.775 

7.850 

48. 250 

4.  50 

4.35 

4.75 

30 

8.775 

7.875 

48.375 

4.50 

4.35 

4.75 

.\v.  for 

month 

8.753 

7.788 

46.665 

4.50 

4.35 

4.699 

Averages  for  Week 

6 

8.775 

7.821 

45.645 

4.50 

4.35 

4.670 

13 

8.723 

7.688 

45.213 

4.50 

4.35 

4.650 

20 

8.775 

7.863 

47.354 

4.50 

4.35 

4.696 

27 

8.775 

7.775 

47.458 

4.50 

4.35 

4.750 

Calendar  Week 

Averages 

2 

8.775 

7.908 

45.663 

4.50 

4.35 

4.713 

9 

8.725 

7.742 

45. 160 

4.50 

4.35 

4.650 

16 

8.765 

7.746 

46. 183 

4.50 

4.35 

4.650 

23 

8.775 

7.863 

47.808 

4.50 

4.35 

4.746 

30 

8.733 

7.788 

47.608 

4.50 

4.35 

4.750 

New  York  and  London 


—Sterling  Exchange — -  / - Silver - .  - -  Gold 


"  90-Day 

(o)  United 

Sept. 

“Checks" 

Demand" 

New  York  London 

London 

States 

1 

4. 5200 

4.5400 

36.6250 

18.0625 

1308 

81d 

2 

4.5400 

4.5625 

36.6250 

18. 1250 

1318 

3  d 

4 

Holiday 

Holiday 

Holiday 

18. 1250 

I3ls 

5 

4.5600 

4.5825 

37.0000 

18. 1875 

130s 

4  d 

6 

4. 5600 

4.5825 

36.7500 

18.0625 

130s 

7  d 

7 

4. 5500 

4. 5800 

37.0000 

18.0625 

I3ls 

8 

4. 5250 

4.5350 

36.8750 

18. 1250 

1308 

iid 

$29.62 

9 

4.5200 

4.5500 

36.6250 

18.0625 

129s 

2]d 

29.  12 

II 

4.5400 

4. 5700 

37.0000 

18. 1250 

128s 

95d 

29. 10 

12 

4.5775 

4.6075 

37.5000 

18. 1875 

127s 

7  d 

29.21 

13 

4.5825 

4.6050 

37.5000 

18. 1250 

129s 

2  d 

29.48 

14 

4.6150 

4.6325 

38.2500 

18.1875 

1298 

6  d 

29.77 

15 

4.6750 

4.7050 

38.6250 

18.3750 

1308 

5  d 

30.41 

16 

4.6900 

4.7300 

33.7500 

18.3125 

1308 

5  d 

30.49 

18 

4.7900 

4.8400 

4).  1250 

18.4375 

I3ls 

9  d 

31.44 

19 

4.7750 

4.  8050 

3).  6250 

18.5000 

t3ls 

9  d 

31.64 

20 

4.8100 

4.8400 

40.3750 

18.4375 

1338 

9  d 

32.28 

21 

4.7650 

4.7950 

39.2500 

18.2500 

1328 

9  d 

31.33 

22 

4.7700 

4.8000 

39.3750 

18.2500 

1338 

7  d 

31.75 

23 

4.7850 

4.8075 

40. 5000 

13.5000 

133s 

55d 

31.86 

25 

4.7475 

4.7875 

39.6250 

18.4375 

1328 

9  d 

31.30 

26 

4.7400 

4.7650 

39.8750 

IS. 5000 

1338 

2  d 

31.49 

27 

4.7175 

4. 7400 

39. 1250 

18.3125 

1338 

31.35 

28 

4.7050 

4.7350 

38.8750 

18.4375 

1328 

4  d 

31.05 

29 

4.7375 

4.7675 

39. 5000 

18.4375 

1338 

31.33 

30 

4.7625 

4.7925 

39.6250 

13.4375 

1338 

i  d 

31.46 

.\v.  for 

month 

4.66240 

18  44.1 

13  272 

Averages  for 

'  Week 

6 

4.54050 

36.725 

13 

4.54917 

37.083 

20 

4.72583 

39.292 

27 

4.75417 

39.625 

Calendar  week  averages:  New  York  Silver  Sept.  2.  36.604;  Sepi.  9. 
36.850:  Sept  16,  37.938;  Sept.  23,  39.875;  Sept.  30,  39.438. 

(a)  The  U.  S.  Treasury’s  gold  price  (per  ounce  troy)  for  sales  by 
Federal  Reserve  banks  of  newly  mined  gold  to  the  arts  and  industries 
and  foreign  purchasers. 


London  Market 


- - - -Copper- 


.^pt. 

. - Stani 

Spot 

dard - - 

3M 

Electrolytic 

Bid 

- Tin- 

Spot 

3.M 

- Lead- 

Sp  Jt 

3.M 

Spot 

-Zinc - ' 

3M 

1 . 

36.0000 

36. 2500 

39.5000 

220.3750 

220. 3750 

12.2500 

12.5000 

17.0625 

17.2500 

4 . 

35.8750 

36. 1250 

39. 2500 

219.0000 

219.0000 

12.0000 

12.3125 

16.9375 

17.1875 

5 . 

36. 2500 

36.4375 

39.5000 

219.2500 

219. 1250 

12.2500 

12.5000 

17.2500 

17.4375 

6 . 

35.7500 

35.9375 

39.0000 

217.3750 

217.5000 

12. 1250 

12.4375 

16.9375 

17. 1875 

7 . 

35. 5625 

35.7500 

39.0000 

216.2500 

216.3750 

12.0000 

12.3125 

16.6875 

17.0625 

8 . 

35.4375 

35.6250 

38.7500 

215. 1250 

215. 1250 

1 1 . 7500 

12.1250 

16.6875 

17.0000 

II . 

35.2500 

35.5000 

38.7500 

214.6250 

214.6250 

1 1 . 7500 

12. 1250 

16.7500 

16.9375 

12 . 

35.5000 

36.0000 

39.0000 

217.3750 

217.3750 

11.8750 

12.2500 

16.7500 

17.0625 

13 . 

35.5000 

35.6875 

38.5000 

216.0000 

216. 1250 

1 1 . 7500 

12. 1875 

16.8125 

17.0625 

14 . 

35.6875 

35.8125 

38.6250 

216.5000 

216.5000 

1 1 . 7500 

12. 1250 

17.0000 

17.2500 

15 . 

35.4375 

35.6250 

38.7500 

217.7500 

217.7500 

11.9375 

12.2500 

16.8750 

17.1875 

18 . 

35.3125 

35.5000 

38.5000 

217.6250 

217.6250 

11.9375 

12.3125 

16.9375 

17. 1250 

19 . 

34.7500 

34.9375 

38.0000 

216.2500 

216.2500 

11.8125 

12. 1875 

16.8125 

17.0000 

20 . 

34.5625 

34.7500 

37.2500  . 

216.5000 

216.5000 

11.8125 

12. 1250 

16.8125 

17.0000 

21 . 

34.5000 

34.6250 

37.7500 

215.7500 

215.7500 

11.9375 

12.1875 

16.7500 

16.9375 

22 . 

34. 1875 

34.3750 

37.0000 

214.7500 

214.7500 

1 1 . 8750 

12.1875 

16.6875 

16.8750 

25 . 

34.0625 

34.2500 

37.2500 

215.7500 

215.3750 

11.9375 

12. 1250 

16.6250 

16.8125 

26 . 

34.0625 

34.2500 

37.2500 

215.5000 

215.3750 

12.0000 

12. 1875 

16.5625 

16.7500 

27 . 

34.4375 

34.6250 

37.7500 

216.6250 

216.5000 

11.8750 

12.0625 

16.6875 

16.8750 

28. 

34.5625 

34.7500 

37.7500 

216.7500 

216.5000 

11.9375 

12.1250 

16.6250 

16.8750 

29 

34.8750 

35.0000 

38.0000 

219.6250 

219.3750 

12.0000 

12. 1875 

16.7500 

17.0000 

.\v.  f(,r  month . 

35.122 

38.339 

216.893 

11.932 

12.229 

16.810 

17.042 

The  United  States  quotations  are  our 
appraisal  of  the  major  markets  for  do¬ 
mestic  consumption  based  on  sales  re¬ 
ported  by  producers  and  agencies.  They 
are  reduced  to  the  basis  of  cash,  New 
York  or  St.  Louis,  as  noted.  All  prices 


of  domestic  class  are  in  cents  per  pound. 

Copper,  lead  and  zinc  quotations  are 
based  on  sales  for  both  prompt  and 
future  deliveries;  tin  quotations  are  for 
prompt  delivery  only. 

Quotations  for  zinc  are  for  ordinary 


Prime  Western  brands.  Zinc  in  New 
York  is  now  quoted  at  0.37c.  per  pound 
above  St.  Louis,  this  being  the  freight 
differential.  Contract  prices  for  High- 
Grade  zinc  delivered  in  the  East  and 
Middle  West  are  based  on  a  minimum 
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Silver  and  Sterling  Exchange 

. — New  York — .  ^London  Spot Sterling  Exchange 


1932 

1933 

1932 

1933 

1932 

1933 

January . 

29.780 

25.400 

19.623 

16.883 

342.515 

336.060 

February... . 

30.136 

26.074 

19.573 

16.885 

345.141 

342.114 

March . 

29.810 

27.928 

18.336 

17.588 

363.463 

343.138 

April . 

28.298 

30.730 

16.923 

18.440 

374.731 

357.565 

May . 

27.755 

34.072 

16.868 

19.046 

367.370 

393.106 

June . 

27.466 

35.663 

16.844 

19.078 

364.471 

413.216 

July . 

26.700 

37.630 

16.930 

18.341 

354.865 

464.760 

August . 

27.986 

36.074 

18.000 

17.877 

347.449 

449.944 

September... 

27.870 

27. 195 

38.440 

17.998 

17.813 

18.272 

347.003 

339.500 

466.240 

November... 

26.698 

18.099 

327.458 

December. . . 

25.010 

17.110 

327.683 

77  80? 

17.843 

350. 137 

New  York  quotations. 

cents  per 

ounce  troy,  999  fine. 

London, 

pence  per 

ounce,  sterling  silver,  925  fine.  Sterling  exchange  in  cents. 

Copper 

. —  F.O.B.  Refinery  — > 

. - Electrolytic - .  . - London  Spot - , 


. — Domestic — > 

Export 

. — Standard — > 

^Electrolytic— N 

1932 

1933 

1933 

1932 

1933 

1932 

1933 

January . . . . 

..  7.060 

4.775 

4.741 

39.459 

28.557 

46.200 

33.244 

February... 

..  5.965 

4.775 

4.710 

36.917 

28.481 

41.381 

32.556 

March . 

..  5.76* 

5.011 

4.779 

33.039 

28. 179 

36.786 

32.370 

April . 

..  5.565 

'5.395 

5.185 

29.943 

29.576 

34. 190 

33.681 

May . 

..  5.237 

6.698 

6.569 

28.548 

34.071 

32.833 

38.163 

June . 

..  5.145 

7.773 

7.484 

26.872 

36.759 

30.841 

41.00U 

July . 

..  5.053 

8.635 

8.446 

26.071 

37.917 

29.  107(0)41.524 

August . 

..  5.219 

8.768 

7.937 

31.401 

36.071 

34.784 

40.227 

September. . 

.  5.978 

8.753 

7.788 

34.986 

35. 122 

38.318 

38.339 

.  5.733 

31.890 

36. 190 

November.. 

..  5.131 

31.972 

36.568 

December. . 

..  4.813 

29.088 

34.344 

Year . 

..  5.555 

31.682 

35.962 

New  York  quotations,  cents  per  pound.  London,  pounds  sterling  per  long  ton. 
(a)  Corrected. 


Lead 


. — New  York — > 

/—St.  Louis — . 

-  London  - 

1932 

1933 

1932 

1933 

1932 

1932 

1933 

1933 

Spot 

3  Mos. 

Spot 

3  Mos. 

January... 

3.750 

3.000 

3.550 

2.875 

15.084 

15.128 

10.458 

10.833 

February.. 

3.712 

3.000 

3.499 

2.875 

14.560 

14.571 

10.431 

10.719 

March .... 

3.150 

3. 146 

2.993 

3.021 

12.345 

12.634 

10.609 

10.821 

April . 

3.000 

3.260 

2.900 

3.135 

11.223 

11.503 

10.872 

11.122 

May . 

3.000 

3.654 

2.900 

3.525 

10.673 

11.036 

12.095 

12.372 

June . 

2.993 

4.173 

2.896 

4.023 

9.608 

9.898 

13.280 

13.571 

July . 

2.747 

4.452 

2.611 

4.303 

9.818 

10.152 

13.411 

13.613 

August.... 

3.235 

4.500 

3.093 

4.350 

11.349 

11.588 

12. 182 

12.457 

September. 

3.465 

4.500 

3.315 

4.350 

13.122 

13.349 

11.932 

12.229 

October... . 

3.052 

2.939 

11.958 

12. 170 

November. 

3.050 

2.931 

12.071 

12.395 

December. 

3.000 

2.877 

11.144 

11.541 

3. 180 

3.042 

11.913 

12. 164 

New  York  and  St.  Louis  quotatif  ns,  cents  per  pound. 

London,  pounds  sterling 

per  long  ton. 

Tin 

. - New  York - . 

- - London - ^ 

1932 

1933 

1932 

1933 

. - Straits - . 

. — Standard,  Spot — > 

January . 

.  21.804 

22.692 

140.219 

145.708 

February . 

.  22.018 

23.500 

139.143 

148.544 

March . 

.  21.863 

24.221 

129.810 

149.120 

April . 

27.136 

108.935 

157.944 

May . 

36.051 

122.286 

186.207 

June . 

.  19.659 

44.097 

114.530 

219.964 

July . 

.  20.931 

46.356 

125.863 

216.673 

August . 

.  22.985 

44.794 

142.017 

215.210 

September . 

.  24.779 

46.665 

152.705 

216.893 

.  23.936 

151.280 

.  23.354 

153.585 

.  22.677 

149.806 

Year . 

.  22.017 

135.848 

New  York  quotations,  cents  per  pound.  London,  pounds  sterling  per  long  ton. 


Zinc 


. — St.  Louis — . 

- - 

-  London  - 

1932 

1933 

1932 

1932 

1933 

1933 

Spot 

3  Moe. 

Spot 

3  Mos. 

January . 

3.011 

3.018 

14.416 

14.834 

14.381 

I4.S9S 

February... . 

2.817 

2.666 

13.872 

14.289 

13.866 

14.119 

March . 

2.787 

2.987 

12.616 

13.024 

14.647 

14.674 

April . 

2.725 

3.298 

11.670 

11.958 

14.951 

15.208 

May . 

2.532 

3.805 

12.432 

12.682 

15.505 

15.660 

June . 

2.777 

4.348 

11.548 

11.866 

16.988 

16.774 

July . 

2.537 

4.878 

11.592 

11.967 

17.795 

17.789 

August . 

2.758 

4.916 

13.594 

13.844 

16.869 

17.031 

September.. . 

3.322 

4.699 

15.455 

15.616 

16.810 

17.042 

October . 

3.027 

14.869 

15.140 

November... 

3.094 

15.264 

15.534 

December. . . 

3.124 

15.209 

15.347 

Year . 

2.876 

13.545 

13.842 

St.  Louis  quotations,  cents  per  pound.  London,  pounds  sterling  per  long  ton 


Cadmium  and  Aluminum 

. - Cadmium - ,  . - Aluminum - . 


1932 

1933 

1932 

1933 

January . 

.  55.000 

55.000 

23.300 

23.300 

February . 

55.000 

23.300 

23.300 

March . 

.  55.000 

55.000 

23.300 

23.300 

April . 

.  55.000 

55.000 

23.300 

23.300 

May . 

.  55.000 

55.000 

23.300 

23.300 

June . 

.  55.000 

55.000 

23.300 

23.300 

July . 

.  55.000 

55.000 

23.300 

23.300 

August . 

.  55.000 

55.000 

23.300 

23.301 

September . 

.  55.000 

55.000 

23.300 

23.303 

.  55.000 

23.300 

.  55.000 

23. 300 

.  55.000 

23.300 

Year . 

.  55.000 

23.300 

Aluminum  in  cents  i>er  pound,  99  per  cent  grade. 
Cadmium,  cents  per  pound. 


Antimony,  Quicksilver,  and  Platinum 

Antimony  (a)  Quicksilver  (b)  Platinum  (e) 

New  York  New  York  New  York 


1932 

1933 

1932 

1933 

1932 

1933 

January . 

.  5.976 

5.722 

64.900 

48.500  ■ 

40.000 

26.480 

February . 

6.489 

5.738 

66.304 

48.614 

40.000 

24.000 

March . 

.  6.188 

5.901 

72.537 

52.676 

40.000 

24.667 

April . 

.  5.746 

5.876 

72.125 

54.580 

40.000 

26.800 

May . 

.  5.170 

6.264 

66.380 

56.500 

39.500 

28.500 

June . 

.  5.034 

6.500 

59.481 

60.038 

37.500 

30.000 

July . 

.  5.000 

7.262 

53.580 

62.900 

35.200 

32.320 

August . 

.  5.144 

6.986 

47.444 

63.500 

35.000 

33.000 

September. .. . 

.  5.606 

6.880 

47.500 

64.580 

33.800 

34.550 

.  5.575 

47.600 

33.000 

.  5.771 

48.750 

33.000 

.  5.400 

48.500 

30.462 

Year . 

.  5.592 

57.925 

36.455 

(a)  Antimony  quotations  in  cents  per  pound,  for  ordinary  brands,  (b)  Quick* 
silver  in  dollars  per  flask  of  76  lb.  (c)  Platinum  in  dollars  per  ounce  troy. 


Pig  Iron 


. — Beecemer — . 

/ - Basic - s 

No.  2 

Foundry 

1932 

1933 

1932 

1933 

1932 

1933 

January... . 

16.00 

14.50 

15.00 

14.00 

15.50 

14.51 

February... 

15.68 

14.50 

14.68 

14.00 

15.18 

14.50 

March . 

15.50 

14.50 

14.50 

14.00 

15.00 

14.50 

April . 

15.50 

14.50 

14.50 

14.00 

15.00 

14.50 

May . 

15.50 

15.42 

14.50 

14.42 

15.00 

14.92 

June . 

14.85 

16.00 

14.35 

15.00 

14.75 

15.50 

July . 

14.56 

16.50 

14.00 

15.50 

14.50 

16.00 

August . 

14.50 

17.00 

14.00 

16.00 

14.5t 

16.50 

September.. 

14.50 

18.00 

14.00 

17.00 

14.50 

16.50 

October. . . . 

14.50 

14.00 

14.50 

November.  . 

14.50 

14.00 

14.50 

December. . 

14.50 

14.00 

14.50 

Year . 

15.01 

-  14.29 

14.79 

Iron  in  dollars  per  long  ton.  F.o.b.  Mahoning  and  Shenango  Valley  furnaces, 
freight  to  Pittsburgh,  $1.89. 


price  basis  of  4ic.  per  pound.  the  official  prices  for  the  first  ses-  ported  by  Handy  &  Harman  and  are  in 

Quotations  for  lead  reflect  prices  ob-  sion  of  the  London  Metal  Exchange;  cents  per  troy  ounce  of  silver,  999  fine, 
tained  for  common  lead,  and  do  not  in-  prices  for  copper  and  tin  are  the  official  London  ‘silver  quotations  are  in  pence 
elude  grades  on  which  a  premium  is  closing  buyers’  prices.  All  are  in  pounds  per  troy  ounce  of  bar  silver,  925  fine, 
asked.  _  sterling  per  long  ton  (2,240  lb,).  Sterling  prices  represent  noon  market 

London  prices  for  lead  and  zinc  are  New  York  silver  quotations  are  as  re-  demand. 
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